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With the introduction of 200 mile Exclusive Economic Zones, 
the opportunities for the development of the fishery sector in 
the coastal developing countries have been considerably enlarged. 
Consequently, problems regarding fishery development in general 
have been receiving increasing attention at the policy making 
levels. The present study describes the framework and discusses 
the objectives and instruments of a fishery development policy. 
The study stresses four aspects: 
a. Policy should pursue a balanced approach to stock management 
and development of fishing, distribution, processing and 
final demand rather than landings at the theoretical level 
of the maximum sustainable yield. 
b. Flexibility of the policy making institutions as well as of 
the industry is essential. 
c. Gradual increase of labour productivity should be the 
central theme of most fishery development strategies. Only 
then will employment in fishery remain equally attractive as 
that in other sectors, thus creating conditions for a con-
tinuous accumulation of experience and knowledge. 
d. The generally very low status of the fishermen must be 
increased through training and an appropriate representation 
of their interests at government level. 
Fishery development/Planning/Economics/Management/Policy 
The contents of this report may be quoted or reproduced without 
further permission. Due acknowledgement is requested. 
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Foreword 
Management of marine resources of even well studies species 
is not an easy task. The more so in many developing countries 
where biological research is of recent date only. The scope 
of fishery development, however, is considerably broader; its 
central question regarding the choice between well-being of fish 
species and welfare of men. But not only that these two factors 
may be incompatible, there also may be a controversy between a 
traditional fishing society and the technological and economic 
changes it faces. The policy makers are obliged to search for an 
appropriate compromise in their effort to satisfy short term and 
long term needs of the fish stock, fishermen and fish consumers. 
This publication was prepared with the aim to present a 
practically oriented review of the encoutered problems in terms 
of objectives, policies and instruments. The study was prepared 
by P. Salz on the basis of published literature and his field 
experience. He was supported by an ad hoc working group con-
sisting of R. Rijneveld, W. Smit and J.W. de Wilde, research 
workers at the Departement of Fishery and Forestry of the Insti-
tute. 
The Hague, April, 1986 
Summary 
The objective of this study is to review the framework 
within which fishery development policy must operate, its objec-
tives and its constraints, and to analyse qualitatively the 
potential instruments. It is meant as a contribution to the on-
going discussion of economic and social aspects of fishery deve-
lopment policy in the developing countries, which culminated in 
the FAO World Conference on Fisheries Management and Development 
in summer of 1984. 
The document is sub-divided into four main chapters. After 
the Introduction, chapter 2 discusses five types of factors which 
are of importance to the fishery sector, i.e. nature, technology, 
economics, socio-cultural environment and intstitutions. The main 
practical problems and potentialities are also mentioned. It ser-
ves as a background against which the consecutive chapters should 
be interpreted. Chapter 3 formulates a number of policy relevant 
defenitions, reviews the pros and contras of management and 
describes seven steps of policy making process and its 
constraints. Chapter 4 presents the framework of a qualitative 
policy model, which distinguishes five components: resources, 
fishing, distribution, processing and final demand. The four 
latter ones are linked through the market. 
Finally, chapter 5 analyses the applicability of policy 
instruments. Four general strategies for the development of 
fishing are considered according to the apparent relative abun-
dance (or lack) of resources: 1. Restructuring or contraction, 
2. Stabilization, 3. Increasing productivity and 4. Fleet expan-
sion. Development of distribution and processing could be 
discussed in similar terms, but in order to avoid repetitions the 
individual instruments were taken as a starting point and the 
analysis concentrates on their likely effects. Policy approach to 
the development of final demand is different, aiming at the shift 
of consumer preferences. The entire text is strongly interre-
lated, i.e. once an instrument or a process has been discussed in 
one section it is not repeated again in the subsequent ones, 
although it may be just as applicable. 
The study is basically written about a market economy, 
although policy makers in a centrally planned one are usually 
faced with similar considerations. Many practical examples are 
given in order to clarify certain arguments, but many more are 
missing and as it is always the case they will not be valid in 
all situations. They should be interpreted with a good deal of 
flexibility, which in fact applies to the entire study. It has no 
pretention of being a generally valid description of the func-
tionning of the fishery sector and even less of being a blue-
print for fishery development policy. Rather its implicit goal is 
to stimulate thinking about the problem and consequently support 
practical policy action. 
1. Introduction 
Fish stocks belong to the few renewable natural resources 
which permitted harvesting, while for a long time man did not 
have to worry about the (re)production process. With the increase 
of the size of the fishing fleets and their technological prog-
ress, the fluctuations of catches have become more pronounced and 
it has become evident that the availability of fish is not unli-
mited. These limits are in the first place determined by the 
natural environment and in the second place by the fishing ef-
fort, which puts man in a position of a more or less selective 
predator. 
Dramatically decreasing catches of certain species in speci-
fic areas have produced fears of their extinction as well as the 
consciousness that when the average volume of catches is in some 
way adapted to the existing stocks, production in the long term 
may be higher than if maximum catches are realized as quickly as 
possible. The main questions to be answered were of a biological 
nature. It was therefore the biologists who have developed the 
basic concepts of fishery management, with the objective of pre-
venting the depletion of fish stocks. Important progress has been 
achieved in the understanding of the life cycle of a number of 
commercial species of the Northern hemisphere, but at the same 
time it has become evident that the knowledge of many natural 
phenomena is limited and that it will remain so for some time to 
come. This is especially valid in the case of multi-species 
(tropical) resources, where one species is not only affected by 
its own characteristics and its environment but also by its 
interaction with other species. These two latter factors are 
still often poorly understood and, what is even more serious, are 
practically difficult to quantify and forecast into the future. 
Still fishery development and management is a daily task of a 
large number of policy makers and administrators in most deve-
loping countries. They are obliged to take sometimes far reaching 
decisions on the basis of largely incomplete knowledge. The 
required research is costly as well as time consuming and evi-
dently neither fishermen nor policy makers can wait for conclu-
sive results very long. 
The fish stocks are not exploited for its own sake, but 
because man needs food, employment and income. Therefore there is 
an essential difference between management of stocks and fishery 
development, which is aimed at improving the social welfare. 
While the two do run parallel up to a certain extent, the scope 
of fishery development policy is considerably broader than that 
of management alone. The same applies to the policy instruments 
available for the pursuit of the aims of each one. 
2. Fishery sector in developing countries 
2.1 General review of the fishery sector 
Fisheries, compared to other sectors in the national eco-
nomy, belong probably to the more complex ones. Whatever the 
technological development in industrial fisheries has been in 
terms of vessels, gear and electronics, it still remains hunting 
in its purest sense. Conditions and dangers of the work at sea 
determine and require some singular characteristics of the 
fishermen. The complexity of the fisheries stems from the 
interaction between nature, man and technology. The fact that 
common resources are exploited by independent units, the inade-
quacy of knowledge about these resources and the irregularity of 
the production process lead to a continuous short term and long 
term uncertainty regarding the results of individual fishing 
boats as well as of the fishing sector as a whole. 
The purpose of this chapter is to review the factors rele-
vant to the fishery sector and discuss its main problems and 
potentialities in the developing coutries. It will serve as a 
background against which development and management policy 
(ch. 4) and handling of policy instruments (ch. 5) must be 
interpreted. 
2.1.1 Natural and biological factors 
The quantity of fish which can be extracted from the sea is 
determined by natural and biological factors. There are the cli-
matic conditions of seasons in terms of rainfall, prevailing tem-
peratures and force of the winds. Other environmental aspects 
relevant to the fishery of a country will be the length of its 
coastline, the surface of continental shelf, type and regularity 
of sea bottom, depth, currents, presence of estuaries of rivers 
and coastal lagoons, which in their turn effect the supply of 
nutrition. These and other natural factors determine which spe-
cies of fish can be found in an area and in which potential den-
sities. 
The biological characteristics of species found in a certain 
area, i.e. growth rate, maturity size and age, natural mortality, 
reproduction, etc. determine in their turn the level of fishing 
pressure which can be excerclsed on the stocks without depleting 
them. Relationships between species are of importance as well, 
e.g. fishery on predators may lead to a boom of other species, 
densities of which were previously kept low by those predators. 
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The theory of fishery biology aggregates the above mentioned 
aspects into estimates of biomass and maximum sustainable yield 
(MSY). The first practical problem is, however, that our knowl-
edge is not only far from complete but also in case of (tropical) 
multi-species fisheries it is still in its infancy. The second 
problem is that many natural factors are simply unpredictable, 
e.g. el Niflo phenomenon, while their consequences for the fishery 
industry may be of decisive importance for many years. 
2.1.2 Technical and technological factors 
Similarly to other sectors, certain fisheries have been 
transformed into industrial activities. Large powerful vessels 
equipped with advanced electronic fish finding and navigation 
equipment have been introduced at the cost of very important 
capital outlays. On the other hand artisanal fishermen continue 
to work with small, often not motorized craft. 
Both extreme types of fisheries, as well as many kinds of 
semi-industrial fleets, have their "raison d'être" in relation to 
the stocks which they may exploit. Artisanal fishery is often the 
most appropriate and the only economic way to exploit relatively 
dispersed resources found close to the shore. To exploit stocks 
in distant waters requires longer journeys at sea and for the 
sake of ability to work and safety of the crew larger vessels 
must be used. To make such operation economically sound, the spe-
cies caught must either be of high unit value or they must be 
found in dense concentrations to allow large catches. 
Conflicts of interest arise when different types of fleets, 
at different industrialization levels, compete for the same spe-
cies or fish on the same grounds. First of all such conficts 
regard the dangers of the destruction of the stocks through 
excessive fishing effort. But even if that is not the case, 
industrial fishery can generally produce fish at a lower cost 
price and thus destroy its artisanal competitor economically. 
Finally, maintaining the stocks at a certain level depends on the 
selectivity of the employed gear. Artisanal fishery is often of a 
more passive nature, while the industrial one searches for fish 
actively. In practice the gear applied in the former fishery is 
more selective, contributing positively to the maintenance of the 
stock. 
The essential differences between the two are not found only 
at sea. Because of the nature and dispersion of the fleet and 
relatively small (daily) catches, artisanal fishery does not 
require large investments in ports, cold storage and distribu-
tion. Fresh fish can be sold quickly, directly to the consumers, 
maintaining its good quality, or it can be simply treated in an 
equally artisanal manner, e.g. dried, smoked etc. Contrary is 
true in case of industrial fishery. In order to land large quan-
tities of fish good mooring facilities are an absolute necessity 
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as well as sufficient cold storage and transport capacities. 
Voluminous landings offer the possibility but also require 
distribution into the interior and development of processing 
industry. 
Industrial and artisanal fishery compete also for scarce 
resources elsewhere. For example for foreign exchange when gear 
or engine spare parts must be Imported, for the attention by 
local research intstitutes or for foreign development assistance. 
From the management point of view, it is probably true that 
industrial fishery is easier to control due to its greater con-
centration in a few ports and a lower number of fishing units. 
The content of the words artisanal and industrial is rela-
tive to the specific circumstances. The meaning is absolute in 
very few cases. The labelling is rather a result of comparison 
between several fisheries made on the basis of a list of charac-
teristics of criteria (see annex 1). Evidently, labelling types 
of fisheries as such is not very relevant. It is the specific 
characteristics which matter as they give concrete indications as 
to the actions which can be taken within a fishery development 
policy. Finally, it must be stressed that artisanal fishery is by 
no means synonymous to underdeveloped nor may industrial be 
equaled to developed one (see section 2.1.6). 
2.1.3 Economic factors 
The role of the fishery sector in the national economy is in 
general relatively limited. Even in the developing countries its 
contribution to the GNP seldom exceeds 1,5-2% and a similar per-
centage is valid from the point of view of employment (Josupeit, 
1981). This does not mean that the fishery could be gradually 
eliminated without serious consequences. On the contrary, in some 
countries the average per capita consumption of fish lies above 
30 kg/year and such or even considerably higher consumption has 
been registered in many coastal areas. For some population groups 
fish is thus a major source of animal protein for which there is 
no substitute. In some countries it is also an important source 
of foreign exchange, obtained through exporting fish products or 
granting licences to foreign fleets. The potential backward and 
forward linkages to shipbuilding, fish processing, etc. contri-
bute further to diversification and strengthening of the local 
and national economy. 
Within the fishery sector there may be a great variety of 
activities according to types of boats and gear used, species 
caught and exploited areas. These activities will differ economi-
cally in terms of the value and the composition of the catches, 
required investments and cost structure of production, i.e. fixed 
and variable costs, expenditure on fuel, etc. The costs excl. 
labour will, in combination with the average gross revenues, 
determine the income generated by an individual fishing unit. 
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However, from purely financial point of view of the government, 
attractivness of the fishery sector will also depend on costs of 
construction and tnaintainance of shore facilities, incl. admi-
nistration and research. 
It can be assumed that in the long term an average vessel 
will operate and reinvest in its continuity as long as its 
average gross revenues exceed the total costs, allowing a net 
benefit. However, in short or even medium term a vessel will con-
tinue to operate even under seemingly uneconomic conditions, i.e. 
even if no profits are realized, because of two considerations 
characteristic to fisheries. First is the perception of income 
and profit. The habitual remuneration of the crew is based on a 
share system so that as long as a positive cash flow is realized, 
i.e. gross revenues exceed variable costs (excl. labour), ear-
nings of the crew remain positive. The results of a vessel must 
fall very considerably before cash flow becomes negative because 
marginal production costs are relatively low. Secondly, uncer-
tainly about the results of the next fishing trip, and the 
parallel implicit optimism, maintain a fishing boat in operation. 
These are two important reasons which make contraction of a 
fishing fleet difficult. 
In absence of price regulations, the ex-vessel price will be 
determind by market forces, i.e. supply and demand. The local 
supply will depend on the abundance of fish resources 
and fishing effort which in turn is influenced by the prospects 
of income or the need of food. An additional local supply source 
is the fish culture and again the market strength of cultured 
fish will depend on its production costs in relation to those of 
marine fisheries. 
On the other hand, when fish is regularly available, demand 
is determined by its traditional role in local diet, income level 
of the consumers and the price of potential substitutes like meat 
or chicken as compared to the price of fish. However, especially 
in developing countries distribution network may be very rudimen-
tary and as such fish may be only regularly available in or near 
the fishing ports. Demand for fish is then only apparent in areas 
where fish is marketed, i.e. along the coast. In the interior 
there may exist potential demand which remains unsatisfied. Simi-
lar reasoning applies to the distribution between rural and urban 
areas. Larger demand concentrated in the cities creates an incen-
tive for private entrepreneurs to supply fish there, but distri-
bution of fish among dispersed rural, even coastal, population 
may be considerably less rewarding. 
Evidently it is not quite correct to discuss market for fish 
in general. Landed fish can be destined for fresh consumption or 
further processing. The consumer haß then choice of many species 
and kinds of final products. Some may belong tô staple food but 
others may be luxuries, e.g. small pelagics resp. crustacea. In 
the latter case situation and opportunities on the international 
markets may effect the local prices. 
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Next to the national fleet, foreign vessels may be active in 
the Exclusive Economic Zone of a country under licence or joint-
venture agreement. Although this is not always unambiguously 
favourable to the host country, it may indeed profit from foreign 
presence (Christy 1983). Licences provide a source of foreign 
exchange earnings and joint-ventures offer the possibilities of 
transfer of know-how so that once the agreement expires the 
operations can be continued under the national flag. 
2.1.A Socio-cutural factors 
Socio-cultural factors are probably the most important ones 
from the point of view of success of a fishery development 
policy. Whatever financial funds may be available to attain cer-
tain objectives, their allocation may be fruitless if the pro-
posed changes are not acceptable to the population for whatever 
reason. 
Sea-faring tradition, skill and social status of the fisher-
men, their regional and occupational mobility, the accepted divi-
sion of the receipts of a vessel, the relation with the middlemen 
and the role of the woman are just a few of the human aspects to 
be considered when analysing the fishery sector and its future 
potential. Detailed elaboration would go far beyond the scope of 
this document. Special characteristics of purely local situations 
make generalizations in this field clearly inappropriate, 
(Emerson 1980, Pollnac 1981). 
2.1.5 Institutional factors 
Under institutional factors we may consider aspects related 
to Exclusive Economic Zones, administration, legislation, 
research, training, etc. 
Introduction of the 200mi Exclusive Zones has brought almost 
all world catches under the national jurisdiction of the coastal 
states. While this has in many cases considerably increased their 
natural resource base, it has also obliged them to adapt and 
extend their administrative and jurisdictional systems and to 
invest into means of regulation enforcement. Unless the coastal 
state is able to exploit its resources by its own means, Law of 
the Sea convention calls on it to grant access to foreign fleets. 
This requires scientific and technical expertise to support the 
negotiations. Furthermore the new system has, by its nature, 
increased greatly the volume of shared stocks, requiring more 
negotiations between the neighbouring countries in order to 
assure rational management. Control and enforcement of the 
agreements may be quite costly if the areas in question are 
distant. 
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Administration and legislation does not concern only inter-
national affairs. Representation of the fishery sector within the 
government on national and local level is equally relevant, its 
task being to create the necessary conditions for smooth func-
tioning of the sector, i.e. identify and help to alleviate the 
bottle-necks, stimulate specific activities, develop legislation 
to resolve conflicts of interest, etc. 
The nature of fish stocks, as a renewable natural resource, 
makes research indispensable: collection and analysis of sta-
tistics on landings, studies of the biological characteristics of 
the exploited species and trials of new adapted gear are just a 
few examples. It is the local research institutes which are in 
the best position to support the extension workers among fisher-
men and as such implement their results in practice. Although 
building up national research capacities may be an objective in 
itself, in countries where fishermen struggle with basic problems 
at production level, a disproportionate support to scientific 
institutions may not be quite justified. 
Last but certainly not least, detailed attention must be 
given to the training requirements of the fishery sector. These 
range from training crews and skippers in new technologies, mech-
nics in maintaining boats and engines as well as hydraulic and 
electric systems to retailers and consumers in properly treating 
fish to avoid spoilage. Fishermen are traditionally trained at 
sea, on the job, and to that there is no alternative. When 
capable they can progress from deck-hand to skipper and this must 
be supported by class education in theory of navigation, meteoro-
logy, etc. However, to make fishermen accept new equipment 
requires extended demonstration at sea by their more experienced 
colleagues. In this context appropriate foreign assistance can be 
of great use. The level of education and training must be well 
adjusted to the experience and technical knowledge of trainees. 
2.1.6 Developed vs. developing fishery 
The purpose of the section 2.1 was to indicate briefly the 
complexity of the fishery sector of which one must be aware when 
formulating investment projects or development plans. Hopefully 
it has become evident that, in as far as the words developed and 
developing have any specific meaning, developing the fishery sec-
tor does not necessarily mean industrializing it. In order to 
clarify this notion annex 2 presents a list of criteria on which 
the distinction between "developed" an "developing" fishery could 
be based. This list should be compared to annex 1 which elabora-
tes the distinction between industrial and artisanal fishery. 
Many of the criteria are so different that they are not inter-
changeable, i.e. those found in annex 1 are not applicable to 
annex 2 and vice versa. 
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2.2 Some common practical problems 
Advancement of fisheries in the developing countries faces 
many difficulties. The first step to their resolution will be a 
concise and clear analysis of the existing situation and con-
sequently a formulation of an unambiguous definition of the en-
countered problems. In general terms two types of problems could 
be distinguished. The first may be called "long term" problems 
and concern human and biological aspects. Their resolution is 
time consuming because it demands more than just money and exper-
tise. It also requires that the human, biological and economic 
environment adapts to the new situations and it is difficult to 
forecast the speed of such adjustment. 
The second group are the "short term" problems. These are of 
economic or technical nature. Money, expertise and transfer of 
know-how can produce solutions within a specific period of time. 
Dangers of unforeseen developments are relatively limited. Still, 
interaction between long term and short term problems make the 
division more simple on paper than in practice. 
2.2.1 Vessel operation 
While the fishermen themselves may be sufficiently skilled, 
they often lack the necessary means to execute properly their 
profession. Fishing gear, engines and spare parts have to be im-
ported and therefore they may be expensive and difficult to find. 
Repair shops are not sufficiently equipped and there are too few 
experienced mechanics. This leads to regular break-downs, impor-
tant loss of time in port and consequently to lower incomes of 
the fishermen. 
To assure good quality of landed fish, it should be iced and 
stocked in insulated clean boxes directly after the catch. Not 
only that these inputs are not always available, but the fisher-
men do not consider maintaining quality to be worth the extra 
cost and effort. 
2.2.2 Infrastructure on shore 
Once the fish is landed on shore, post-harvest-losses grow 
due to lack or discontinuities in proper preservation. Ports 
without sufficient loading and unloading facilities, insuffi-
ciency of cold storage capacity, ice production and insulated or 
refrigerated means of transport lead in tropical conditions to 
quick deterioration of the quality. The problems are especially 
serious in case of seasonal fisheries when large quantities of 
fish are caught within a short period of time. There is also a 
serious lack of qualified personnel to maintain the existing in-
stallations in working order as well as of the necessary equip-
ment. Not only that part of the catch is lost for human consump-
tion because of spoilage, but consequently the production cost 
per unit of the remaining quantity increases. 
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2.2.3 Institutional and financial support 
Institutions concerned with the fishery sector may sometimes 
create more problems than they resolve. Well-willing and enthu-
siastic individuals are hampered by vested office interests as 
persons with little experience in fisheries are appointed to 
leading positions. As such the interests of the fishermen are not 
always well represented at the higher decision making levels. For 
a long time fisheries have been a small and forgotten sector at 
the institutional level. 
Fishermen have also only difficult access to credit to 
finance their investments. Acquisition of boats is considered by 
banks rather risky and government quarantees may be required. 
Experience shows poor debt servicing of loans as it is impossible 
to create anything close to a fullproof system to control the 
fishermen's production. Still, any industry needs an open access 
to financial resources and fishery is no exception to this rule. 
2.3 Development potentials 
Marine fisheries in developing countries offer a broad 
spectrum of possibilities to improve their performance, most of 
which are directly connected to the solution of problems men-
tioned in sections 2.1 and 2.2. 
Net income, or value added, generated directly or indirect-
ly by the sector can be increased through lowering production 
costs (e.g. improved fuel efficiency), diminishing post harvest 
losses and where possible developing supply and processing 
industry. An improved storage and distribution network can 
contribute significantly to an increased demand and at the same 
time stabilize the prices. Demand depends primarily on the 
purchasing power of the population and consumers' preferences, 
i.e. role of fish in the local diet, which can be developed too. 
Good prospects of gradually improving conditions should be 
an incentive to a new generation of professionals in the fishery 
itself as well as in the connected activities. As the coastal 
states become capable of exploiting their EEZ by own means, con-
tinuous employment in the sector will be assured and at the same 
time food production for the local market will meet the unsa-
tisfied demand. Development of trade should increase earnings of 
foreign exchange. 
Historical record of the industrialized countries shows a 
relative decrease of the importance of agriculture and fisheries 
in the total national economy. While a comparable trend should 
also be expected on the long run in the developing countries, 
fisheries sector in countries which possess large marine resour-
ces could well experience relative growth in the medium term. 
Whatever the situation may be, strengthening the fishery sector 
contributes positively to the necessary diversity of the 
country's economic base. 
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3. Development and management policy 
3.1 Definitions 
Publications on fisheries refer regularly to "development 
and management policy", implicitly assuming that the meaning of 
the expression is self-evident. In a document where this is the 
central issue, it seems appropriate to formulate an explicit 
definition. A clear distinction between development and manage-
ment may not only be useful for theorethical purposes, but it may 
also produce some practical guidelines as to the policy prepara-
tion and implementation. 
Although "development" in relation to low income countries 
has been a subject of discussion for several decades, a consensus 
on its specific content has not been reached. In very broad terms 
development could be defined as: 
"spontaneous or government imputed social process of 
sustained increase of the welfare of the population" 
This is a positive definition, on the basis of which processes 
culminating in undesirable change would not be called develop-
ment. Welfare can be specified in terms of creation and distribu-
tion of income, employment, food, education, medical care, etc. 
Consequently development of the fishery sector can be 
interpreted as strenghtening of its performance with the aim to 
maintain and increase its contribution to the national economy in 
the above mentioned terms of income, etc. It may be a result of 
spontaneous action by private persons or of conscious government 
intervention. 
Fishery management, or more exactly management of fish 
stocks, on the other hand, can be defined as: 
"government intentions resulting in a set of enforceable 
rules to pursue an optimum social benefit from the available 
aquatic resources" 
The definitions would indicate that there are two principal 
differences between development and management: 
1. Object of development is the population, while that of mana-
gement are the scarce resources of fish. 
2. Development may but does not have to be a result of govern-
ment intervention. If it is, the government's influence is 
only indirectly stimulating rather than compelling. Manage-
ment is always government imputed, its satisfactory obser-
vance being directly enforced, an exception being the tradi-
tional management systems. 
Development and management intentions of the government are 
usually elaborated in a policy document, e.g. in a five-year 
plan. Policy can be defined as: 
"a coherent set of objectives and instruments to achieve 
those objectives within a given budget" 
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A policy document should contain an analysis of the current 
situation and draw conclusions regarding the main problems and 
potentialities. On this basis it should formulate if possible 
quantitative objectives and indicate how they should be realized. 
The sum of the costs of the proposed programmes (instruments) 
should remain within the limits of the funds allocated to the 
fisheries. 
Sometimes there is confusion between objectives and instru-
ments, probably because achievement of given objectives goes 
through several consecutive stages. E.g. the government may 
decide to stimulate the production and for this purpose open a 
credit facility to promote motorization of the existing artisanal 
fleet. In this case credit is the instrument, motorization is a 
process at an intermediate level and higher production is the 
final objective. Planning of policy execution will include a time 
schedule which probably creates the mentioned confusion. E.g. x 
engines should be introduced in years 1, 2, etc. and resulting 
production increase should be achieved in years 2, 3, etc. If 
indeed x engines have been introduced in the first year then the 
intermediate stage was succesfully executed, which evidently does 
not mean that the final objective was attained. 
The objectives of development and management policy could be 
defined in terms of national accounts as: 
"the factors within or related to the sector which the 
policy intends to alter and which are directly related to 
final consumption". 
Finally, policy instruments (means or programmes) may be 
defined as: 
"actions which can be undertaken by the government in order 
to stimulate indirectly desired developments or to create 
directly new conditions which the sector must adapt to". 
Objectives as well as instruments may be of quantitative or 
qualitative nature. 
3.2 To manage or not to manage 
Fishery development and management policy has become an 
accepted necessity and in some instances a vested interest by 
tradition. While some scientists and administrators call for more 
government action, the industry demands more often free market 
and free access to marine resources. It is interesting to review 
the arguments in favour or against active government involvement. 
Under varying circumstances they will be more or less valid, 
which is already indicative for the type of action to be taken. 
The advocates of management argue that at times of good 
catches profits are high and new vessels are constructed as high 
profitability of investment is expected. This leads to an 
increase of effort, too intensive exploitation of the resource, 
falling catches and finally contraction of the sector as the 
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loss-making enterprises stop the operations. The fish stocks get 
an opportunity to recover and the cycle starts again, (Gordon 
1954). In good times industry wants free market and free access, 
taking all the benefits, but in bad times it calls for government 
support. Fishery management should achieve the following results: 
1. Stabilize the development and avoid the fluctuations of the 
cycle. 
2. Prevent overinvestment and overcapacity and thus waste of 
resources. 
3. Assure biological survival of the species. This argument 
being especially relevant when growth is slow and reproduc-
tion cycle long, e.g. sharks. 
4. Attain an optimum production level on the long run. 
5. Improve flexibility of the sector. 
The problem in fisheries is that the output of a given fish 
stock or fishing area cannot be increased indefinetly, seemingly 
contrary to other sectors. Rather, the limits of the maximum 
sustainable yield level of production can be reached within a 
short period of time as it takes only a few months to build a 
vessel and start producing. In other sectors natural resources 
may also impose a limit on the maximum level of production, but 
this limit may be beyond the time horizon of those involved, 
incl. the politicians. 
Those arguing in favour of free access may reply as follows: 
1. Fluctuations of the fishery output are affected often more 
seriously by unpredictable natural phenomena than by the 
fishing effort. 
2a. Inefficient investment occurs in every sector. It would have 
to be demonstrated that the problem is more serious in 
fishery than elsewhere. 
2b. "Wasted" funds in fishing vessels could have been theoreti-
cally used either for consumption or for investment in other 
activities. The question is whether at that time alternative 
opportunities yielding at least the same expected profit 
were at hand or whether the social benefit of consumption 
would have been greater than that of wasted (?) capital in 
fishery, with all its secondary linkages. 
3. Biological survival will be a problem In only very few 
cases. 
4. In most fisheries estimates of MSY are very vague and there-
fore barely suitable as basis for management policy. Except 
that, when catches of one species fall below positive profi-
tability, fishing vessels can turn to other resources. 
5. Management impedes technological change and the resulting 
growth of productivity and as such weakens the industry. 
6. Management does not possess the flexibility to react 
promptly to the on-going processes. There is a long lag bet-
ween research and its application and as such management 
measures are based on an already outdated information 
(Kailis 1982). 
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Both parties are correct up to a certain extent. Wise policy 
will have to be a compromise between the two extremes where long 
term and short term interests must be assessed. Excepting the 
cases where extinction of a species is in question, the desirabi-
lity of management measures could be determined in a way com-
parable to social cost-benefit.analysis. Costs of the management 
measures, e.g. enforcement, administration, loss of production in 
the short run, etc. should be compared to the expected benefits, 
e.g. maintained production in the long run. The risks of the 
future developments can be treated in a sensitivity analysis. 
The essence of the outlined discussion is rather revealing 
to an unprejudiced policy maker as it raises some important 
questions regarding the characteristics of the fishery, which 
should be taken into account when policy is being prepared: 
1. Is there a cycle? What does it look like? Can it be predic-
ted? If so can it be avoided or dampened, and how? 
2. How wasted is the excess capacity considering the production 
which would have been lost during the peak of the cycle if 
the excess would not have existed? Was it possible to chan-
nel the funds elsewhere? 
3. A Is there a danger of extinction of a species? If not how 
fast do the stocks recover? How reliable are the MSY estima-
tes? What do we know about the biology of the individual 
species? If multi-species resources are in question, what are 
the relations between species, e.g. to replace each other? 
How dispersed or concentrated are the stocks? Can the fleet 
shift efficiently from one species to another? 
5. How does the management effect technological progress? 
6. How flexible is the policy? How long is the lag between the 
time when a problem arises, its identification, formulation 
of a policy response and its execution? 
To find adequate answers to these questions is extremely 
difficult, but it is also important to realize what gaps there 
are in our knowledge. 
Management of the fishery resources falls in the broader 
framework of the general development policy. Evidently the two 
are interrelated. Development of fisheries cannot be outlined 
without biological information, while resource management 
requires knowledge of the aims of development policies and their 
timing. 
A theoretical example to clarify the latter statement: the 
government may decide to stimulate the landings of cheap fish in 
order to supply food to local market on medium and short term 
(3-7 years). There may be a danger of overexploitation and a set-
back to the industry beyond the time horizon of the current 
planning period. However, at the same time the government may 
foresee the development of other activities, e.g. agriculture or 
small industries, which require a longer take-off period. The 
idea would be to take advantage of the fisheries where the period 
between investment and production is rather short and where 
21 
5-7 years may be sufficient to depreciate the investment. Once 
the overexploitation would become acute, production of food from 
agriculture will replace the loss of fish supply and employment 
will be created elsewhere. After this "transition period" the 
stock would get an opportunity to recover. In such a situation, 
the possibility of overexploitation could be explictly incalcu-
lated in the planning. The biologists would have to indicate how 
far overexploitation can go and how quickly the stock is likely 
to recuperate afterwards. 
In more general terms we can say that management of 
renewable natural resources will not be usually a goal in itself. 
In theory it should lead to an optimum production level which can 
be maintained indefinately, the theory being aimed at very long 
run. Time horizon and time preference of a specific development 
policy may well dictate a different rate of exploitation, which 
would be sub-optimal from the long term management point of view. 
3.3 Process of policy making 
In a modern society the government must carry out an active 
policy in all sectors of the economy and fisheries are no excep-
tion. The question is then how the content of such policy should 
be determined and what are the requirements for its effective 
execution. 
The process of policy making, preparation and execution, 
consists in theory of 7 stages: 
1. Analysis of the existing situation and of the recent trends. 
2. Conclusions, i.e. identification of bottle-necks, oppor-
tunities and policy constraints. 
3. Formulation of objectives. 
A. Choice of instruments c.q. programmes. 
5. Check of consistency between objectives and instruments. 
6. Implementation. 
7. Feedback and readjustment. 
3.3.1 Analysis of the situation 
The first stage of the policy preparation must be a detailed 
analysis of the existing situation. The basic work will have to 
be done only once. Thereafter it will have to be updated regu-
larly. An elaborated proposition of the contents of a "Fishery 
sector study" is presened in annex 3. The study should not only 
be analytical but preferably policy oriented, i.e. it should ela-
borate explicitly upon the possibilities of government action 
desired by the fishermen, traders, consumers, etc. Three aspects 
should receive special attention: 
Earnings and production costs of the different types of 
fisheries, distribution and processing. 
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Conflicts of Interest and their potential resolution 
(see 3.3.2). 
Consumption pattern of fish and distribution network. 
Sections of the basic analysis dealing with fishing, distri-
bution, processing, etc. should indicate explicitly what the main 
problems are and how they should be resolved according to the 
groups concerned. By putting these problems In their proper place 
in the production column, it should be possible to identify the 
most restrictive ones in the order of importance. However, this 
does not mean that the objective will be simply aimed at their 
alleviation. They will equally depend on the identified develop-
ment opportunities which can be found in three principal fields: 
Underexploited resources 
Productivity improvements 
Underutilized production capacity 
3.3.2 Formulation of objectives 
On the basis of the analysis and the conclusions regarding 
the existing situation, the policy maker must specify a set of 
objectives and analyse their mutual relationships. Formulation of 
clear objectives, i.e. of a notion where the fishery should be 
after a certain period of time, is essential to the following 
stages of the policy making process. The objectives should be 
challenging but also realistic. To pursue unrealistic objectives 
is frustrating, to realize easy ones is not rewarding and in both 
cases the authority of the responsible administrators would be 
eroded. 
The theory of fishery management has developed three manage-
ment objectives: 
1. Maximum sustainable yield (MSY): maximum quantity of fish 
which could be theoretically extracted from a given biomass 
indefinately (under the unrealistic assumption of constant 
marine environment) 
2. Maximum economic yield (MEY): volume of landings which would 
produce the highest value added of the sector in the long 
term. 
3. Maximum social yield (MScY): production level which would 
maximize the social value of factors like income distribu-
tion, employment etc. 
As usually, the theory offers a framework within which it is 
possible to formulate certain general problems. Its practical 
applicability is however rather limited as either unrealistic 
simplifications must be made or advanced mathematics must be 
applied and in both cases the real world disappears behind an 
intellectual exercise. 
The practical tools the policy maker is left with are then 
detailed empirical analysis and simulation or trial and error 
methods to determine the desirable policy to follow. The most 
common objectives of fishery development pursued by many coutrles 
are (FAO 1983b, Lawson 1984): 
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Production and distribution of food. 
- Creation and distribution of income. 
Creation and distribution of employment. 
Stimulation of domestic consumption. 
- Stimulation of exports. 
Other objectives like rural development to limit urbaniza-
tion, etc. are implicity included in the ones mentioned. 
To achieve these objectives four types of strategies (or of 
their combinations) can be pursued: 
1. Contraction or restructuring - if some resources are too 
heavily exploited a part of the effort may be shifted to 
other or new stocks which can support additional présure. If 
this is not possible the size of the fleet may have to be 
diminished. 
2. Stabilization of optimum production - fine tuning of the 
sector to assure its long term economic rentability at the 
existing level of landings. This will seldom be the case 
even in developed fisheries. 
3. Improvement of productivity - the strength of the fleet in 
terms of number of units is kept constant, but its effi-
ciency is increased through improved gear, better training, 
lower post harvest losses, etc. 
4. Increasing physical inputs - extension of the fleet and the 
corresponding facilities on shore. 
Whichever of the objectives and strategies is chosen, the 
policy-maker will be almost always confronted with a number of 
conflicting interests. On one hand there are conflicts between 
objectives themselves and on the other hand there will be 
conflicts within each objective on national as well as local 
level. While the final choice is a political one, economic analy-
sis can contribute to an exact formulation of the problems, to 
their quantification and to the proposition of solutions. 
To elaborate in detail upon the general economic background 
of the conflicting objectives would go beyond the scope of this 
document. The problems relate to possible trade-offs between con-
sumption now and in the future (time preference), faster more 
capital intensive growth against employment creation and income 
distribution or to choice between beneficiaries of development 
(producers vs. consumers), (Chenery 1975). These and other con-
siderations are reflected in the specific aspects of fishery 
development. Conflicting interests can be found on many different 
mutually interrelated fields and their careful analysis will be 
required to assess the costs and the benefits of the policy to be 
followed: 
A. Macro-economic (national) level 
1. Production vs. management 
2. Food vs. income creation vs. social welfare 
3. Producers vs. consumers 
4. Local consumption vs. export 
5. Competition with other sectors 
6. Regional conflicts 
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B. Sectoral level 
7. Fishermen vs. fishermen 
8. Fishermen vs. traders vs. processors 
9. Crews vs. boat owners 
C. Other fields 
10. Internationally shared stocks 
11. Institutional conflicts 
12. Quantity vs. quality 
13. Conflicting Instruments (section 3.3.3) 
ad. 1. Production vs. management. Management is aimed at 
long term, pursuing stabilization of the stocks at a level which 
would permit an optimum and constant level of catches. Production 
planning aims at short and medium term up to 5 years, example was 
given is section 3.2. 
ad 2. Food production vs. income creation vs. social 
welfare. The theory indicates already that the three optimums do 
not converge (Hannesson 1978, Clark 1977). In practice their con-
tent may be largely diverging. Stocks may be so dispersed that 
even exploitation below MSY requires subsidies, thus at the cost 
of income creation. Maximum income may be achieved when a capital 
intensive sector concentrates on a few high value species, at the 
cost of production of inexpensive nutrition as well as distribu-
tion of income. Stimulation of employment and distribution of 
means of production (boats and gear) may effect negatively the 
efficiency and thus decrease total landings and income. 
ad. 3. Producers vs. consumers. Given the total volume of 
landings, producers are interested in maximizing the prices and 
as such their net revenues. Consumers on the other hand desire to 
maximize the buying power of their disposable income through low 
prices. The policy must produce a compromise to protect and sti-
mulate both. A complicating factor is that fishery may produce 
basic and luxury species at the same time. 
ad. 4. Local consumption vs. export. Should the landings be 
marketed locally or if possible exported? The choice will depend 
on the availability of food on the local market and on the 
necessity of earning foreign currency. Theoretically, foreign 
exchange earnings could be expressed in terms of volume of 
imported fish but then questions rise regarding the feasibility 
of distribution, consumer's acceptance, etc. Again it may be more 
attractive from the point of view of an individual vessel to 
catch high value species for export during a short period of the 
year and then stop rather than fish all year low value species 
for the local market. 
ad. 5. Competition with other sectors. Fishery competes with 
other industries in the fields of public investment In 
infrastructure, value of available subsidies, foreign exchange 
for the required imports and the attention of the administration 
and research institutions. Comparable competition is also found 
within the sector between various groups of fishermen or 
enterprises. 
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ad. 6. Regional conflicts. Fishery development implies allo-
cation of public funds for investment in infrastructure. Regional 
conflicts going beyond the fishery sector arise when for example 
choice has to be made between two locations of a harbour or other 
facilities. 
ad. 7. Fishermen vs. fishermen. The most obvious example is 
the conflict between artisanal and industrial fishery which may 
compete for the same stocks, on the same fishing grounds or on 
the same markets. They will also compete for infrastructure faci-
lities, etc. 
ad. 8. Fishermen vs. traders vs. processors. All three are 
interested in low costs and high prices for their products, which 
is mostly incompatible. 
ad. 9. Crews vs. boat owners. The remuneration of the crew 
must be a sufficient incentive to continue in the profession. But 
also the investment must produce an attractive profitability to 
carry on replacement and technological progress. 
ad. 10. Internationally shared stocks. In an extreme case 
one country may prefer conservation while another one 
overexploitation. Policies in neighbouring countries regarding 
shared stocks will have to be taken into account when formulating 
national plans. 
ad. 11. Institutional conflicts. The limits of rights and 
responsibilities of various institutions concerned with fisheries 
are not always unambiguously defined. When new activities are 
started, conflicts may arise regarding the allocation of funds, 
division of responsibilities and the related status. 
ad. 12. Quantity vs. quality. More fish can be caught and 
treated at lower cost when less attention is given to the quality 
of the final product. Regulations regarding quality requirements 
may have important effects on costs and prices at consumer level, 
an important factor being the distance between production and 
consumption centers. 
Usually it will be difficult to give one objective an abso-
lute priority and leave the others outside consideration, because 
its achievement produces necessarily a number of positive and 
negative side effects due to the indicated relations and 
conflicts. Therefore relative priorities will have to be set and 
an optimal policy will have to be chosen from a number of options 
(section 3.3.3). 
3.3.3 Choice of instruments and consistent policy 
Instruments available for the development and management of 
the fishery sector will be discussed in detail in chapter 4, 
where four main groups will be distinguished: 
1. Indirect economic instruments: taxes, subsidies, credit, 
investment in infrastructure, etc. 
2. Direct economic instruments: government investment in pro-
duction capacities, price controls, etc. 
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3. Administrative measures: licences, fees, etc. 
4. Management legislation: closed seasons and areas, gear spe-
cifications, etc. 
The choice of instruments and their combination faces two 
problems. First, there need not be a direct relation between 
causes and cures (Tinbergen 1975), i.e. economic difficulties 
which the sector faces may not be simply resolved by reversing 
the developments which caused them. In fact this may not even be 
possible. For example, demand for locally caught fish may drop 
when cheaper imports or other substitutes become available. It is 
obviously beyond the scope of the fishery policy to change the 
prices of those substitutes. Instead, it will have to concentrate 
on making fish more compatible again through higher productivity, 
better quality, fish promotion, etc. 
Second problem is that two different instruments may be 
mutually conflicting, which will occur especially when several 
objectives are pursued at the same time. Two instruments may have 
opposite effects on one objective, while one single instrument 
may influence one objective positively and another negatively. 
For example, credit for fishing vessels should increase landings 
and local consumption, but if at the same time processing for 
export is stimulated, most of the production growth may be 
exported and the situation on the local market may barely change. 
If the credit leads to an introduction of an industrial fleet, 
replacing the artisanal one, the employment in the primary 
fishery may decrease but this may be partially off-set by the new 
employment in the processing plants. Short term and long term 
effects may also be inconsistent, the most obvious example being 
the stimulation of high landings in the short run which may lead 
to a setback later. In this context it is important to consider 
the general policy as it applies to all sectors and its par-
ticular effects on fisheries. 
In the above text we have identified conflicts at three 
levels: between the different actors within and without the 
fishery sector, between the objectives and between the instru-
ments. Then the question rises how should an optimum policy be 
determined. It is self-evident that a blue-print does not exist. 
The term optimum policy seems somewhat misleading as it impli-
citly assumes that a unique optimum can be found and this is very 
doubtful. Furthermore, it is not the role of an economist or a 
fishery analyst to define a socially desirable optimum. Such 
choice must be left to the politicians who are supposed to repre-
sent the values and the aspirations of a nation. An economist 
should be able to produce a number of consistent alternatives. 
For these reasons policy preparation and implementation should be 
aimed at RATIONAL (realistic) CONSISTENCY rather than 
optimality. 
The problem shifts then from the choice of an optimum policy 
to two technical methods: 
27 
1. Relations between instruments and objectives must be esti-
mated and as far as possible quantified (see ch. 4). 
2. The prepared policy options must be presented in a mutually 
comparable way. 
An unambiguous comparability is hindered by what could be 
called the "apples and pears problem", i.e. a) how should we com-
pare for example x tons of landings to y man-years of employment 
or to an amount z in foreign exchange and b) do we prefer a 
higher production now and a lower one later or the other way 
around. 
The economic (or socio-economic) cost-benefit analysis pro-
poses a solution to this problem by introducing shadow prices and 
a social rate of interest, (Little & Mirlees 1974, Squire & Van 
der Tak 1976). Contrary to purely financial analysis based on the 
recorded market prices, economic approach stresses that these 
prices do not reflect the true scarcity and social preferences 
because markets are not perfect and the time horizon of those 
involved is different c.q. shorter than that of the society as a 
whole. Neither do the market interest rates reflect correctly the 
social time preferences regarding consumption and investment. In 
theory shadow prices should counter these shortcomings, but their 
derivation is rather cumbersome and a number of simplifying 
assumptions is required. One of the most common applications is 
to assume the cost of labour zero, which makes labour intensive 
(employment creating) propositions economically attractive. 
The economic approach is useful because it offers a con-
sistent, quantitative method for an assessment of qualitative 
differences and in fact it could value each policy option with 
one single indicator of socio-economic retability. The main prac-
tical problem lies in the assumptions that the government will be 
able to carry out all the necessary transfer payments. However, 
this will usually not be the case and activities identified on 
the basis of economic analysis may prove in practice not to be 
financially feasible. 
The fact is that economic analysis has been developed and is 
being applied may give an impression to some that a "technocrat" 
may be able to determine a socially optimal policy. This would be 
a serious underestimation of the importance of the underlying 
assumptions. Financial and economic analysis should be considered 
as two complementary tools which can be used to describe and ana-
lyse policy options. These options will have to be identified 
through simulation or trial and error methods and for each case a 
detailed sensitivity analysis should indicate the range of 
variations to be expected. Final choice will remain a political 
one. 
3.3.4 Implementation, feedback and adjustment 
The implementation of a programme is probably the most 
important part in the process of policy making. In this stage 
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good plans can be ruined and bad ones can still be saved. Success 
often depends on the individuals charged with the execution and 
therefore little can be said in general. 
The plans can be executed by existing institutions or new 
ones may have to be created. The capacity of the institutional 
framework should be reviewed in the light of the tasks it is to 
carry out and the organizational aspects of implementation should 
be considered in the early stages of policy making. Depending on 
the nature of the plans, they can be implemented more or less 
directly through indirect incentives, parastatal enterprises, co-
operatives or with foreign aid, (Lawson 1984). Bureaucracy should 
be limited as much as possible, not only to economize on the 
available funds, but also because fishermen (more than others) 
are averse to dealing with people in the offices. 
The execution will proceed according to a specific time 
schedule which will specify what should be done and achieved and 
when. Such schedule allows for a continuous control of the 
progress and success of the implementation. For this reason it is 
important to create and maintain a flow of information from the 
execution to the policy making level and back. This should enable 
timely adjustments of the policy. A self-critical policy maker 
should give some attention to the period of time which elapses 
between a fact happening in reality, formulation of a policy 
action, its implementation and its practical results. The oppo-
nents of management point out correctly that it is these lags 
which considerably restrict the effectiveness of the policy. 
3.4 Policy constraints 
The effectiveness of the fishery development and management 
policy faces serious constraints at preparation as well as imple-
mentation level. These constraints are related to our lack of 
knowledge, the predictable risks and the unpredictable uncertain-
ties of the future developments and finally to all the imperfec-
tions of the human society. 
The lack of knowledge starts already with the analysis of 
the stocks. Management theory assumes that the biological 
environment is well known and that it can be influenced by policy 
(Wilson 1982). The results of an empirical analysis by Caddy and 
Gulland (1983) make these assumptions sound almost absurd. The 
analysis distinguishes four classes of stocks: 1. steady, 2. cy-
clical, 3. irregular and 4. spasmodic. The classical management 
theory would be only applicable to the first class of which C&G 
note: "The only problem is that, although these stocks are common 
in the text books, they seem rare in practice." Management of 
cyclical and irregular stocks is already much more demanding, 
while that of spasmodic ones is impossible due to their unpredic-
table nature. 
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Furthermore, C&G indicate that 40-60 years of information is 
required to identify the nature of the stocks and they draw upon 
data from largely single species northern fisheries. Not only 
that it is uncertain that multi-species tropical fisheries fit 
into one of the distinguished classes, but most tropical 
fisheries will have at least 30-40 years more to go before suf-
ficient data will be available. 
Apart from the lack of understanding regarding the stocks, 
Wilson (1982) indicates that there are other grounds on which the 
desirability of a strict management policy may be questioned: 
Social costs of management may exceed social benefits. 
Management may lead to a black market as fishermen have 
demonstrated great inventivity in evading management rules. 
Management involves limiting fishing effort and the only 
fullproof way to achieve this is to stop the fleet in port 
or dismantle a part of it alltogether. 
The total biomass may be relatively stable, while shifts 
occur in its composition, in which case the problem is one 
of shifting the fishing effort rather than limiting it, 
assuming that the species are substitutes on the consumer 
market. 
At the policy preparation level, the uncertainty of 
knowledge of biological environment (its unpredictability) is 
coupled with the future risks which could be quantitatively esti-
mated within a sensitivity analysis. They will relate to the 
reactions of the fishing sector to the management measures, e.g. 
the percentage of catches sold outside the official records, and 
to the effects of general economic development on the fishery, 
e.g. income growth. The problem remains however, that even if the 
relations in the basic analysis are correctly quantified and if 
the sensitivity analysis indicates correctly the variations which 
should be expected, one policy option, based on specific set of 
assumptions, will have to be chosen and it may prove to be the 
wrong one. 
At the implementation level, the first constraint will be 
the available budget. Lawson (1984) ascibes however the poor suc-
cess record of fishery development and management schemes to nine 
other factors: 
- Management measures are taken too late. 
Enforcement is difficult. 
- Strong evasion of the measures due to conflicts between the 
objectives of the fishermen and those of the government. 
High cost of administration. 
- Policies are not always appropriate. 
Administration is not efficient. 
- Authority is not unambiguously divided. 
- Inadequate information. 
Political pressures. 
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Finaly, on the basis of a number of case studies, ten general 
constraints to fisheries development have been identified (FAO 
1983b): 
1. Increase in fuel and operational costs. 
2 Inadequate information on fish resources. 
3. Lack of appropriate fisheries development institutions. 
4. Lack of appropriate marketing infrastructure. 
5. Isolation and lack of services in fishermen communities. 
6. Lack of skilled labour. 
7. Lack of appropriate technology in catching and processing. 
8. Reduction in fish resources, depletion and pollution. 
9. Conflicts among groups of fishermen. 
10. Limited financial resources. 
Analysis of the specific constraints in the local cir-
cumstances should be viewed as the first step to their resolu-
tion. 
3.5 Concluding remarks 
Development and management of the fisheries is characterized 
by a large number of uncertainties and risks involved. When 
important resources are still underutilized, there is no reason 
not to enlarge the fleet if the consumer demand for the unuti-
lized species exists. Also if the country faces serious shortages 
of food supply, lowering the volume of biomass in the medium term 
may offer a temporary solution which should not be left unuti-
lized just for the sake of long term interests. 
In practice the two extreme cases mentioned above will 
usually not be found. Landings will have achieved a certain level 
and it may not be quite clear what its position is in theoretical 
terms of MSY, MEY or MScY. In such circumstances government 
involvement should create conditions for gradually improving the 
efficiency of the sector: increasing the productivity of the 
fishermen through improvement of their skills (training), 
appropriate technological innovations, reduction of post harvest 
losses, etc. This seems to be the basic requirement to make the 
profession of fishermen economically attractive to the young 
generation and to assure its long term contribution to the 
national economy. 
At the same time the administration should try consciously 
to increase the flexibility of the policy through appropriate 
division of responsibilities and decision making powers and a 
faster flow and processing of information. Greater flexibility of 
the sector itself should be promoted through introduction of 
multi-purpose vessels and especially again through training of 
fishermen to facilitate their shift from one type of fishing to 
another. 
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Gradual Increase of productivity and an increased flexibi-
lity seem to be the two key notions for the creation of an econo-
mically sound fishery sector. Fishery development should be 
viewed as a very long term process where with each step some 
problems disappear and new ones arise and consequently have to be 
resolved. With a good understanding of this process some of these 
problems may be foreseen. 
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Finaly, on the basis of a number of case studies, ten general 
constraints to fisheries development have been identified (FAO 
1983b): 
1. Increase in fuel and operational costs. 
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3. Lack of appropriate fisheries development institutions. 
A. Lack of appropriate marketing infrastructure. 
5. Isolation and lack of services in fishermen communities. 
6. Lack of skilled labour. 
7. Lack of appropriate technology in catching and processing. 
8. Reduction in fish resources, depletion and pollution. 
9. Conflicts among groups of fishermen. 
10. Limited financial resources. 
Analysis of the specific constraints in the local cir-
cumstances should be viewed as the first step to their resolu-
tion. 
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lized species exists. Also if the country faces serious shortages 
of food supply, lowering the volume of biomass in the medium term 
may offer a temporary solution which should not be left unuti-
lized just for the sake of long term interests. 
In practice the two extreme cases mentioned above will 
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appropriate technological innovations, reduction of post harvest 
losses, etc. This seems to be the basic requirement to make the 
profession of fishermen economically attractive to the young 
generation and to assure its long term contribution to the 
national economy. 
At the same time the administration should try consciously 
to increase the flexibility of the policy through appropriate 
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4. Framework of a qualitative 'policy model' 
4.1 Introduction 
Chapters 2 and 3 reviewed some fishery problems and 
discussed general questions regarding development and management 
policy. The following chapter will elaborate upon the potential 
individual instruments which can be used to achieve specific 
objectives within a given strategy, analysing their direct and 
indirect effects. This analysis is not intellectually demanding, 
but rather it requires careful, detailed and well organized 
approach so that all relevant factors are treated appropriately. 
The number of instruments is large; annex 4 lists about 90 
of them and a further subdivision would be possible. Each of 
these instruments will lead to desired and undesired processes 
and it will effect some objectives positively and others negati-
vely. Some may offer a cure in the short term, but they may lead 
to a deterioration in the long run. Some instruments may produce 
results quickly and directly and others only slowly because of 
weak linkages and long lags. They will differ in terms of effec-
tiveness, costs, the implementing institutions, etc. In order to 
allow for a full and unambiguous analysis, a clear methodology 
must be followed. The methodology will be described in the 
remaining part of this introduction. At the same time this is the 
background to chapter 5. 
In the first place, we must have an explicit idea of the 
factors and processes within the five components or sub-sectors 
of the fishery sector, e.i. 1. resources, 2. fishing, 3. distri-
bution, 4. processing and 5. final demand. This is the subject of 
the sections 4.2-4.7 which are based on annex 5. This annex shows 
in a graph the most important relations and aspects. It may be a 
little confusing and incomplete at the first sight, but the 
accompanying text of the section 4.2 should bring some clarity. 
Firstly, its importance lies in a clear subdivision of the entire 
sector into the five above mentioned components, which are 
mutually connected through the market. Secondly, it shows that 
the three components which are involved in the production 
(fishing, distribution and processing) are characterized at least 
in theory by an almost identical "economic process" of produc-
tion, income or profit and investment. Finaly, it should be evi-
dent that arrows, which point seemingly so simply in one or 
another direction, contain in reality a large number of inter-
dependent factors. While the direction of the effect may be 
generally agreed upon, its strength or intensity will be deter-
mined by these factors, which is usually quite complicated to 
grasp. An example is the relation between profit and investment. 
Although such relation is almost unquestionable, it is equally 
well known that the lag between the two will depend on expec-
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tations regarding the future developments, current interest 
rates, other investment opportunities, etc. These and other con-
siderations, as elaborated in sections 2.1.1 - 2.1.5, will be 
reviewed in section 4.2 as a preparation for the analysis of the 
functioning of the instruments in chapter 5. 
The discussion of the instruments could be organized in a 
number of different ways. It would be possible to work, through 
the list of annex 4 and analyse them one by one or in homoge-
neous groups. It would also be possible to take the individual 
objectives as a starting point and see what instruments could be 
used to achieve them, taking into account short term and long 
term considerations as well as secondary effects and likely 
effectiveness. The main objection against such approaches is that 
it would be too fragmentary. When the objective is to increase 
the incomes of the fishermen, it is already quite evident that it 
would be difficult to achieve it through taxes on processors' 
inputs, for example. On the other hand increasing the incomes of 
fishermen may be incompatible with other objectives like 
employment or cheap fish for the consumers. In order to avoid 
such an incoherent approach, the starting point of the analysis 
of instruments must be the complete policy or strategy. As far as 
fishing itself is concerned, four broad strategies have been 
distinguished in section 3.3.2: 
1. Contraction or restructuring of the fishery. 
2. Stabilization. 
3. Increasing productivity (quality of effort). 
4. Increasing total effort (quantity). 
These strategies will be discussed in sections 5.1 - 5.4. 
The following sections will be devoted to activities on 
shore. First, development of distribution and processing is 
treated in section 5.5. The analysis of production at sea and 
production on shore run up to a certain degree parallel as both 
may involve improvement of productivity, introduction of new spe-
cies, etc. However, activities on shore are clearly a follow-up 
to those at sea and as such they must be treated separately. Sec-
tion 5.6 approaches the problems briefly from the demand side, 
i.e. how can demand be increased or shifted from one species to 
another. Finally, section 5.7 touches upon the general economic 
policy, when fishery development is not an aim in itself but a 
part of the national development strategy. Only very little can 
be said of general validity. Some government action may be even 
counterproductive to fishery development, e.g. development of 
tourism or destruction of fishing grounds by off-shore industry 
or pollution. 
The advantage of the strategy-based approach to the func-
tioning of instruments is that the starting point is a number of 
broad concepts, which are in turn specified in terms of objec-
tives like income, employment and food production. 
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The effectiveness of the instruments and the speed of 
adjustment are, of course, of utmost interest and practical 
importance to the policy makers. Due to a great variety of con-
ditions, little can be said which would be generally valid. 
However, in practice sensitivity analysis and quantification of 
certain relations may be very indicative as to the rate of suc-
cess which can be expected. 
Finally, whatever the actual strategy may be, its implicit 
aim is to create an economically sound fishery sector in order to 
assure its benefits to the society on the long run. Consequently 
two key factors must be in the centre of our attention: produc-
tivity and flexibility. Fishermen will only earn attractive inco-
mes when their productivity is sufficiently high and rising along 
with that of the others sectors. Flexibility of the producers as 
well as of the concerned institutions is required for a prompt 
reaction to new natural and social conditions which may be beyond 
human control. 
4.2 Factors and processes within the fishery sector 
To analyse the consequences of active government policy in 
the fisheries, we must have a clear picture of the relevant fac-
tors and processes. We must recognize the important elements 
which should be taken into consideration and we must avoid 
getting lost in details. Such a picture is visually presented in 
annex 5. The purpose of this section is to elaborate upon the 
individual elements indicated in the annex. 
The diagram of annex 5 distinguishes five components or sub-
sectors, which are relevant to the functioning and the results of 
the fishery sector as a whole, (fig. 4.1). 




5. Final demand 
4. Processing 
A = Catch Per Unit Effort = CPUE 
B = Market 
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The interdependence of these components comes into expres-
sion at two points. First, in point A there is the relation bet-
ween resources and fishing effort, which could be empirically 
interpreted as the catch per unit effort (CPUE). It must be 
realized that the fishing effort is not the only factor effecting 
CPUE. In fact it may even be of relatively little importance com-
pared to natural phenomena, but these phenomena are exogenous to 
the system, while fishing effort can be considered as endogenous 
because it may be influenced by government policy. 
The other point of contact is the economic market (point B) 
where supply meets demand and where prices are negotiated or 
fixed by a central authority. The market for fish is extremely 
differentiated because the number of species is large, their 
quality varies and so does the stage of processing. Even more 
important is that some species are destined for luxury consump-
tion, while others belong to inexpensive staple foods. The 
processes within the market will be discussed further below, but 
first attention will be turned to the five separate components. 
4.3 Resources 
Resources, as determined by natural and biological factors, 
have been briefly discussed in section 2.1.1. Men will not be 
able to influence directly most of them. However, human impact on 
the environment in general, which also may effect fish stocks, is 
of increasing importance. Pollution of the coastal waters, deve-
lopment of the offshore industry, construction of dams, etc. 
effect up to a greater or lesser extent the volume of existing 
aquatic resources and cause sometimes serious problems for 
fishermen. For policy purposes reliable and exact estimates of 
the volume of exploitable resources would be of great use. It was 
mentioned before that such information is usually not available. 
Still it will be necessary to produce continuously policy rele-
vant biological information, in connection with other data. 
Attention will have to be concentraded on the following aspects: 
1. Determination of the most important set of species caught, 
or with a promising development potential, which makes up 
50-75% of the total landings. 
2. For each individual species determine the biological charac-
teristics, especially a. relation between age and weight, 
b. age of sexual maturity, c. reproduction speed and d. 
spawning seasons and areas. 
3. Carry out regular surveys of landings to estimate total 
catches and their composition in terms of species and 
age/size of the fish. 
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Such information will allow taking management measures even 
without knowing exactly what the maximum sustainable yield is. 
Firstly, gear can be regulated so that catch of the fish which 
has not had the occasion to spawn is limited. Secondly, if impor-
tant gains can be achieved beyond the spawning size/age gear and 
closed seasons or areas can be further adjusted. Thirdly, if sur-
veys show that average size of the fish is decreasing then effort 
may have to be limited and if total landings are falling fishing 
may have to be stopped, e.g. during the period of spawning. 
The strength of such approach lies in the continuity of the 
research, which in fact does not have to be expensive. 
4.4 Fishing 
The description of each of the three production sub-sectors 
(fishing, distribution and processing) consists of encircled fac-
tors (capital, labour, intermediate inputs, production capacity, 
costs, gross revenues and profit) and connecting arrows. These 
arrows represent the linking processes, which in many cases con-
tain very important elements. The small circles which precede the 
double-ended arrows leading to the market may be interpeted as 
the 'decision centres' of the sub-sector where information to and 
from the market is centralised and processed. At this stage this 
may be a little too abstract, but their importance will become 
clear especially in connection with instruments in the field of 
dispersion of information. Fishing, distribution and processing 
are identical as far as the relevant factors are concerned. While 
in the latter two also identical processes have been assumed, 
fishing differs in two respects. Total catch is specified expli-
citly as a result of the fishing effort and CPUE and labour costs 
are assumed to be dependent on the revenues, a usual practice in 
the fisheries. In the other two sub-sectors labour is assumed to 
receive a fixed salary, but this assumption will be also weakened 
further below. 
The exposition of the fishing component (fig. 4,2) may best 
be started with the production factors - capital, labour and 
intermediate inputs. 
We shall begin with the invested capital, i.e. the existing 
artisanal or industrial fleet, incl. its gear and funds for regu-
lar operation (working capital). It is possible to distinguish 
its price, quality and quantity. Price may be interpreted as the 
historic (purchase) value but also as the replacement value, i.e. 
how much will a qualitatively equivalent vessel cost now. The 
historic price determines the depreciation costs, which will 
often represent the most important share of the fixed costs. On 
the other hand the replacement price determines partly the 
expected profitability of the new investments. Policy can be 
aimed at both, e.g. tax rules regarding depreciation schemes and 
subsidies for modernization. 
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But the price of investment is only one of the determinants 
of the financial results of a vessel on the cost side. The 
quality of a vessel and gear in terms of size, power, sea worthi-
ness and equipment expresses partially its catching capacity and 
thus the potential gross revenues, given the prices of fish. The 
word "partially" must be stressed because in the end the skill of 
the fishermen will be always of decisive importance. Here again, 
specific policy instruments can be aimed at affecting the quality 
of the investments, e.g. motorization schemes of the artisanal 
fleet, introduction of simple hauling equipment or on the other 
side of the spectrum limiting the size of the industrial fishing 
vessels or even that of the deck equipment. 
Quality of one single vessel will be of importance to its 
owner and the crew, but from the national point of view the total 
number of vessels and their 'average quality' will determine the 
theoretical total fishing capacity, excl. the factor of human 
skill. In well specified fisheries the sum of the engine horse 
powers of the vessels involved is sometimes used as an indicator 
of the capacity of the fleet. It is self-evident that it would be 
pointless to add up together artisanal outboards and main engines 
of industrial vessels, but it has equally little sense to cumu-
late trawlers and purse-seiners, etc. In artisanal fisheries 
number of hooks or the length of gillnets are considerably more 
indicative of the capacity than engine power (FAO 1975). Licen-
ses, fishing permits or joint venture policies are some of the 
instruments which can effect the total quantity of capital 
invested in a fishery. 
A fourth factor not included in the scheme, but of crucial 
importance to the efficiency of a fleet is the support infra-
structure on shore. Repair shops, skilled mechanics, availability 
of spare parts, etc. The lack of such support may lead to a 
serious deterioration of the quality of the fleet and thus loss 
of sea time. Maintaining a fleet in working order on a regular 
basis appears often to be more difficult than acquiring new 
vessels, although those may soon have to be stopped due to lack 
of trivial spare parts. Appropriate facillities must be foreseen 
when designing new ports or improving the existing ones. 
Labour input is closely linked to that of the capital (arrow 
la). In a given situation, the type of fishery and the charac-
teristics of the sea pose certain requirements on the vessels, 
which in their turn determine the necessary number and skill of 
the fishermen. When considered in a historical perspective, the 
process starts with the fishermen, who decide on the type of 
craft or gear they want to use or they are able to construct. 
Also the division of revenues of a vessel depends on its type. 
Usually the crew is paid on share basis, on smaller vessels the 
share of one crew member being higher than on larger ones. This 
is a consequence of two factors. On smaller craft the number of 
crewmen is usually lower (although not always) while on larger 
vessels the owner is alloted a higher percentage of the revenues 
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to allow for high depreciation costs. Policy action in this field 
may involve stimulation of labour intensive investment through 
appropriate credit and legislation may fix a reasonable system of 
division of receipts to protect crew and stimulate investors. 
Similarly to capital, also in case of labour input we can 
distinguish price, quality and quantity or in human terms remu-
neration, skill and employment. These factors have been partly 
discussed in connection with the relation between capital and 
labour. More must be said, especially as far as skill is con-
cerned, or in policy terms the training needs. Training may be 
aimed at many different fields: fishing technology, navigation, 
mechanics, handling of fish on board, etc. It is essential to 
carry it out in a practical manner at sea and with experienced 
trainers. Not only that the fishermen are not keen to lose sea 
time in a class room, but it is also entirely different to 
explain in theory how an entangling net should be built and used 
and shoot it in practice from a rocking boat with lead and floats 
mixed in the webbing. Fishing is an occupation based largely on 
experience and this must be taken into account when preparing 
training programmes. Teaching future trainers who do not have 
sufficient sea experience will not produce the expected results. 
Those who choose fishing as their occupation may be moti-
vated in different ways: challenge, freedom, sport, danger, remu-
neration, tradition or lack of other employment. To introduce and 
maintain a dynamic pace into the development of the fishery the 
occupation must be sufficiently attractive to the young genera-
tion to take it up, but also to the older one to prevent them 
from leaving it before they pass on their knowledge. Therefore a 
policy will have to be pursued to maintain the average remunera-
tion at least at a level comparable to other activities but also 
at improving the generally low social status of the fishermen. 
More specifically, except the above mentioned legislation on 
division of vessel's receipts, fishermen should be able to profit 
from social security offered in other industries and time should 
be devoted to fisheries on radio or television. 
The employment aspect is of prime importance in countries 
where unemployment is high and other opportunities to earn income 
are few. It is a way to distribute country's income when trans-
fers are administratively unfeasible. Maintaining and increasing 
employment is one of the most important policy objectives, even 
In the developed countries. The policy maker will have to trans-
late the general notion of employment into specific categories 
(skippers, mechanics, etc.) which should allow him to take con-
crete action. Problems of full time and part time fishermen will 
have to be approached differently, for ex. seasonal fisheries 
create special problems. What is the regional role of employment 
in fisheries? Is labour in general and skilled labour in particu-
lar sufficiently abundant? What is the regional and professional 
mobility in relation to fishery, e.g. mechanics trained on 
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fishing boats may tend to leave to other industries because of 
more regular life there? In practice it will not be possible to 
look for exhaustive answers to these questions, as then a policy 
would never be formulated. However, a quick review of the 
existing knowledge and insights may produce some useful hints. 
The third production factors are the intermediate inputs, 
i.e. fuel, lubricant, spare parts for regular maintenance of 
engines and fishing gear, ice, food, etc. The requirements for 
these inputs are largely determined by the type of the fleet and 
fishery and the habitual preservation of fish on board. Such fac-
tors are contained in the arrow lb. One of the most important 
implications of the relation between capital investment and the 
intermediate inputs regards the fuel consumption as the main com-
ponent of variable costs of production. Fuel efficient fishing 
techniques and auxiliary sail power for propulsion can be pro-
moted by for ex. demonstrating in practice their technical and 
economic superiority and dispersion of relevant information. 
Again price, quality and quantity of the intermediate inputs 
can be distinguished. Quantity can be interpreted as availabi-
lity, which is one of the serious bottlenecks in developing 
countries. Lack of engine spare parts and fishing gear components 
lead to loss of sea time and fishing efficiency and thus decrease 
the income of the fishermen. As many of such inputs are not pro-
duced locally, import regulations may have to make special 
arrangements to accommodate fishery. Sometimes engines are 
imported in a motorization programme of an artisanal fleet, but 
insufficient previsions are made for spare parts necessary in the 
future. 
Price and qualilty of the intermediate inputs are also of 
importance. Low prices coupled with inferior quality may in the 
end lead to higher annual costs than if good quality materials 
were acquired at higher prices. The policy making institutions do 
not always appreciate such subtleties although they can lead to 
savings for the fishermen as well as for the national economy. 
The combination of the three production factors - capital, 
labour and intermediate inputs - determines the total fishing 
effort (arrows 2a, 2b and 2c). It was indicated above that any of 
them may contain an all overriding constraint. However, fishing 
effort does not only depend on the presence of these factors, but 
also on the degree or efficiency of their utilization. This means 
that resources will be wasted when there is too much of one input 
and too little of another. E.g. when there is not a sufficient 
quantity of gear for a given number of trained fishermen. Policy 
should therefore pursue what could be called "principle of 
consistency", i.e. equilibrate mutually well the inputs and allo-
cate funds accordingly. Such approach should allow for gradual 
increase in productivity, through a better utilization of all 
inputs, without meeting a true bottleneck. As a result, the 
effective fishing effort should increase faster than the costs of 
production, strenghtening the general position of the industry. 
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But now the question rises: What is fishing effort? An 
exhaustive answer, if at all possible, would require a separate 
document. A proper analysis would not only have to consider 
types, size and numbers of boat/gear units. It would also have to 
decide whether time of steaming an searching for fish is a part 
of fishing effort, whether the efficiency of gear is constant or 
whether it decreases after a certain period of time in water and 
finally when different types of fishing effort are aimed at the 
same species how they should be made comparable. However 
desirable such comprehensive approach would be, it will be in 
most situations unfeasible in the medium term and at best it may 
be tackled in the long run by putting a number of scientists on 
it. There is no simple answer to complicated questions, and more 
seriously it is not the simple answers but operational ones which 
the policy makers require. The first step in determining the 
fishing effort will always be the registration of fishing vessels 
and their characteristics including if possible a description of 
the fishing gear they use (type, size, mesh size, etc.). If these 
vessels operate regularly, the registration should give a fair 
approximation of the effort and its development, without having 
to enter into details indicated above. It is this assumption of 
regularity which has to be tested in practice. 
The strength of the fleet represents the potential fishing 
effort or in other words the maximum catching capacity. This 
capacity, however, may not be fully utilized and the total catch 
will thus depend on the exercised real fishing effort. The tech-
nical relation between catch and fishing effort is expressed in 
arrow no. 4. Here policy will be aimed at effecting the real 
fishing effort in the first place and the potential one in the 
second. On one hand performance of the fleet can be improved 
through increasing the utilization of its capacity. On the other 
hand when real effort has to be limited, the potential capacity 
of the fleet can be maintained as long as the average profitabi-
lity does not become negative. 
The biological influences are expressed in the notion of 
catch per unit effort (CPUE) and the double ended arrow no. 5 
which represents the effects of fishing on the resources and vica 
versa. The most straightforward approach to CPUE is probably the 
annual catch of a regularly working specific type of vessel. When 
detailed data are not available, annual catch is a usefull indi-
cator in the first stage of analysis and policy making. If the 
average price is also known, then the gross revenues can be esti-
mated which allows for a quick assessment of the economic perfor-
mance of the fishery. Also the trends of the annual catches per 
vessel may show roughly what is happening to the stocks. Evi-
dently, the aggregate volume hides some useful details like catch 
composition and seasonality. If unknown these details will have 
to be elaborated within a policy oriented research programme. 
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The annual catch of a vessel (our CPUE), but also the com-
position and seasonality of the catches are of prime importance 
to the policy makers. Together with the prices, it will indicate 
the "safety margin" the fleet has before it will start making 
cash losses but also how the value of the catch may be increased 
by shifting from one species to another or by avoiding seasonal 
gluts of the market. Most management measures will be aimed at 
the relation between total catch and CPUE, i.e. arrow no. 5. 
Fishing effort and the CPUE determine the total catch which, 
however, does not quite correspond to the supply to the local 
market. Firstly, a part of the catch is discarded at sea because 
either it cannot be commercialised at all or its value is not 
sufficiently attractive. Thus landings are always lower than 
catches, an important point from a biological point of view. 
Secondly, domestic supply consists of local production and some-
times imports, while a part of the production may be exported. 
Foreign trade is not explicitly included in the scheme of 
annex 4, but the relevant instruments are mentioned in the list 
(annex 5). Arrow no. 6 represents then the relation between 
catches and landings, but also considerations of the quality, 
species composition and distribution of landings in time and 
space may be included. 
The desicion centre (DC1) is the most abstract notion of the 
scheme. It contains the 'behaviour of the fishing sector'. E.g. 
how will the fishermen react when total landings are high and 
consequently prices depressed or how will they react when changes 
in demand occur, for example because processing industry is set 
up. In theory all information would be collected and processed at 
the decision centre and appropriate action taken. In practice, 
however, collection, processing and dispersion of information is 
rather costly. The structure and the degree of organization of 
the industry will be of decisive importance. In a mono- or oligo-
polistic situation information will be centrally collected auto-
matically but in most cases the number of participants (fishermen 
and vessels) is large and flow of information difficult. Instru-
ments in the field of dispersion of information should then 
contribute to a greater awareness of each participant of his 
individual role in the aggregate fishery, but also of newly iden-
tified development possibilities, etc. 
The functioning of the market will be discussed in section 
4.7. Assuming that the fishermen have negotiated certain prices 
for their landings, combined with the volume of sales, the gross 
revenues follow, (arrow no. 7). 
The gross revenues are usually divided according to some 
traditional or legal system between crew, investors and the 
operational costs. To calculate the variable costs of inter-
mediate inputs and the fixed costs related to capital investment 
is a question of accounting (arrows no. 3a and 3b). The crew is 
usually quarenteed a fixed share of the receipts of the vessel. 
Many different systems exist, but detailed analysis seems 
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superfluous as arrows no. 8-12 represent only straightforward 
calculations. Policy instruments like taxes and subsidies can be 
used to influence the level and composition of costs. Division of 
receipts must be adjusted to the type of fishery, taking into 
consideration the required level of investment on one hand but 
also earning levels in other sectors on the other. 
The last factor in the circuit of fishing industry is the 
profit and its relations to new investment and fishing effort, 
arrows 13a and 13b. A simple theory would assume a straightfor-
ward relation between profit or profitability of invested capital 
and future investment, but reality will be a little more compli-
cated. Three groups of investment motives could be distin-
guished: 
a. economically rational motives 
b. social status motives 
c. coercion of trend 
The economically rational motives are related to fishermen's 
perception of profit, income and their expectations of future 
developments. However, as the remuneration system on board of 
fishing vessels allots a share of the receipts to the crew, the 
perception of good investment is somewhat different from the 
usual one in other industries. The crew bears a part of the risk 
of the operation. Compared to the situation where crew would 
receive a fixed salary, the share remuneration will be relatively 
lower when catches are small and higher when good catches are 
realized. This implies that the profitability of investment (in 
the traditional sense) will be relatively higher in the first 
situation and lower in the second. This is very important espe-
cially when the owner of the vessel is also a member of the crew. 
He receives then a part of the 'profit' as remuneration of his 
labour. Consequently it is not the profit, but rather the cash 
flow (i.e. before allowing for depreciation and other non-cash 
expenses) which indicates whether the results of the vessel are 
satisfactory to the owner. Curiously enough the reasoning of the 
fishermen runs parallel to that of macro-economists, whose 
central theme is Gross National Product (GNP). An income concept 
which also includes depreciation. 
If the vessels are financed with credit, the fishermen will 
face problems when the value added is insufficient to cover the 
crew's share and the financing obligations. From the policy point 
of view this will imply that investments will continue as long as 
the expected profitability does not fall below the accounted 
interest rate. 
The fishermen's expectations regarding future catches and 
prices will be usually based on the current situation and recent 
trends. If there is information at policy level that changes in 
trend will occur, e.g. slackening of foreign demand, then, if no 
other action can be taken, such information should be dispersed 
intensively. 
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However, investments may also continue for reasons of social 
status - largest or newest vessel, highest catch, etc. Such beha-
viour should be anticipated and the only political answer seems 
to be prohibition of new investments. Fishery development policy 
cannot hope to change the mentality of the fishermen. 
Investments motivated by coercion of trend are based on a 
combination of factors regarding the fishermen's assessment of 
the environment in which they operate. Modernization is an on-
going process and staying behind may mean being forced out of 
profession when management measures limit the total landings, 
fishermen may try to get "a bigger piece of the cake" through a 
more powerful vessel. 
4.5 Distribution and processing 
After the extensive discussion of the fishing sub-sector, we 
can be fairly brief about distribution and processing. The fac-
tors and processes assumed in these sub-sectors are almost iden-
tical to those of the fishery component, with only one exception: 
labour is assumed to receive fixed wages. Evidently, this will be 
true only in case of businesses where owners and employees can be 
distinguished. However, in developing countries much of distribu-
tion and processing is done in an artisanal way, so that a clear 
distinction between profits and labour remuneration disappears. 
In such situations the scheme of figure 4.3 could be organized 
just as fig. 4.2. 
The required capacities of transport and processing will be 
determined by the volume of landings an their regional location 
as related to the geographic distribution of demand. When plan-
ning fishery development, sufficient attention must be given to 
marketing and processing. For too long it has been assumed that 
as long as supply and demand exist distribution will take place 
automatically. It was not realized that fish traders in deve-
loping countries face special problems: storage and transport 
facilities are inadeqate and knowledge of maintaining fish in 
good condition is limited. Distribution of large quantities of 
cheap fish and/or transport over long distances are rather risky 
for small private traders. Rather, they prefer to sell smaller 
quatities of high value species, which often deteriorate more 
slowly and on which they may obtain higher margins (Eddie 1983). 
Distribution of fish requires a network of cold storage 
rooms in ports and in the consumer centres, availability of ice 
and transport facilities, etc. While the government itself may 
have to invest in large storage units, policy will have to fore-
see incentives for traders, e.g. subsidies on small refrigeration 
in shops, insulation of vehicles but also training in fish 
handling. It was mentioned before that in tropical countries high 
percentages of fish are lost due to spoilage. 
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Fig. 4.3 Scheme of the distribution/processing sub-sector 
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Development of fish processing is rightly seen as a way to 
diversify the economy and to utilize the catches for which there 
would not be otherwise an immediate demand. Stress should be put 
on traditional processing - drying, salting and smoking. These 
techniques offer a number of advantages: low investment, feasibi-
lity of irregular processing of small quantities, flexibility and 
high labour intensity. Furthermore dried products can be main-
tained in good condition by simple means and do not require spe-
cialized knowledge of traders. They can be sold together with any 
other grocery item. On the contrary, canning and high quality 
freezing produce better product with a longer conservation span, 
but investments are high, good technological knowledge is re-
quired and the price of the final product may rise beyond the 
means of an average consumer. Furthermore, regular supplies of 
cheap raw material are an absolute necessity to an economically 
feasible operation. Artisanal processing can be stimulated 
through training and financial incentives. The same applies to 
industrial processing, but in this case a detailed feasibility 
study must be carried out beforehand to determine whether the in-
vestment is indeed desirable. All too often an excessive proces-
sing capacity has been set up in an overambitious industrializa-
tion drive and once operational it did not meet only technical 
difficulties but was also faced with a regular lack of raw 
material. 
Special problems arise in case of seasonal fisheries, when 
large quantities of fish are landed in a short period of time. 
Prices fall and fish even has to be discarded due to insufficient 
absorption capacity of the fresh market. Construction of cold 
s"torage and other facilities must be scrutinized in detail 
because these facilities may lie idle for most of the year. It 
will be necessary to research the possibilities of utilizing such 
capacities also for other agricultural products as otherwise the 
costs of storage of fish only, may prove to be too high. 
Planning of distribution, storage and processing calls for 
consistency in relation to fishing. Information on regional and 
seasonal dispersion of landings and demand will be required. 
Policy to promote distribution and processing will include direct 
and indirect economic instruments as well as administrative ones 
(permits). Research into physical and chemical characteristics of 
species may produce useful results regarding quality maintenance. 
4.6 Final demand 
Final demand for any product is subject to changing pre-
ferences of the consumers. Still, a policy maker does need to 
specify the volume and the value of the demand for fish in 
general and if possible also of the most important species in 
particular. 
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The quantity of fish which may be consumed in the future 
will depend on its role in the daily diet, the size and growth 
rate of the population and its income. In other words on the 
current consumption per capita and the income elasticity of ex-
penditure on fish. It is fairly safe to assume that fish consump-
tion per capita will not decrease as long as sufficient quantity 
and required quality of fish remain available. It may also be ex-
pected that the share of income spent on fish will not con-
siderably fall as long as the basic human needs (food, clothing, 
etc.) make up most of the expenses, which is clearly the case in 
the developing countries. Therefore two factors will determine 
the future demand for fish: a. population growth and b. increase 
of per capita income. Part of the catch may also be exported, but 
this will usually concern a limited number of well defined spe-
cies making up only a small percentage of total landings. 
When catches can be increased, policy will have to stimulate 
demand for fish. The questions to be posed will be: 
- How much will demand increase when availability increases at 
the same price level? 
How much will demand increase when average prices drop? 
- Is there regional unsatisfied demand for fish? 
- What action could be taken to shift consumer preferences 
towards fish? 
- How does fish relate to potential substitutes meat and 
poultry? 
The analysis of demand in these terms will have to concen-
trate on cheaper species destined for mass consumption. The laws 
governing demand for expensive luxury species may be quite dif-
ferent in nature, while the importance of these species to the 
industry may be only relatively limited. Besides, knowledge of 
market requirements for luxury fish may be better. Answers to 
some of the indicated questions may be obtained through a simple 
consumer survey as presented in annex 6. 
When the volume of catches cannot be increased any further, 
the policy may try to increase the value of production through 
better distribution and higher prices and through processing on 
shore. 
4.7 Market 
In the market supply meets demand and the prices are nego-
tiated. Fishermen supply fresh fish, prices of which will depend 
on the intensity of demand, species composition and their 
quality. Demand will come from consumers, traders and processors. 
The traders will sell again either to consumers or to processing 
industry, which will in turn market their products through them. 
Even in centrally planned economies prices fixed by a central 
authority will have to take into account the interests of the 
producers as well as those of the consumers. The market, repre-
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sented in annex 5 by one simple circle, consists in reality of a 
great number of specific markets (market segments), which have 
their own characteristics but which are also interrelated and 
even effected from outside by for example market for meat, cold 
storage equipment or the interest rates on the capital market. 
Markets for fish can be distinguished according to species, 
their destination and types of products. As far as fresh fish is 
concerned, some species belong to staple cheap food while others 
are luxury items, e.g. blue fish vs. Crustacea. In between there 
is a wide range of white fish, some species being appreciated 
more than others. Price level of the first group is low and as 
the fish is destined for large numbers of households, distribu-
tion goes through many stages. On the other hand highly priced 
luxury fish is mostly demanded by small groups of consumers con-
centrated in the affluent areas. Fresh fish may be also destined 
in the first stage for some processing industry, whose share in 
the total demand may be considerable and consequently also its 
influence on prices. As the total volume of landings of any spe-
cies depends on external factors like weather, daily supply may 
be quite irregular leading to price fluctuations. Contrary to 
fresh fish, processed products can be stocked for long periods of 
time, supply to the market can be regulated and adjusted to the 
level of demand at fairly stable prices. 
Markets can be also distiguished according to their loca-
tion, the types of buyers and sellers and the system of price 
determination. Large landings of fresh fish are very often sold 
at auctions, the winning bid being the ex-vessel price. The 
buyers are wholesalers, retailers and possibly hotels and restau-
rants. In the developing countries artisanal fishermen sell often 
directly to the consumers and in the absence of an auctioning 
system, they may be obliged to sell to an intennediairy, a local 
wholesaler. This is especially disadvanageous for them in areas 
distant from the consumption centres where alternative transport 
facilities are lacking. Then they have to face up to one single 
buyer. The wholesalers may transport the fish to other markets 
located elsewhere and resell to other wholesalers or retailers. 
The process goes on until the fish reaches its final destination, 
i.e. the consumer. At each stage the traders assess the availabi-
lity and on that basis negotiate the prices. There is again a 
clear distinction between fresh fish and preserved products. Pri-
ces of the former depend on the daily situation, while in case of 
the latter trade can be based on contracts which fix the volume 
as well as the price of a specific product for a certain period 
of time. 
Fishermen are in a relatively weak negotiation position as 
fish is a quickly perishable product. Especially the artisanal 
fishermen are obliged to sell directly after the landing at what-
ever prices they can get as otherwise they may not be able to 
sell at all. (Semi-) industrial vessels may be in a position to 
spread the sales over several days, but if the market is at least 
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a little quality conscious, the price may fall anyway because of 
the deterioration. The fact that the fishermen are mostly remu-
narated on share basis and the great uncertainty about the volume 
of tomorrow's landings induce them to go to sea even though 
recent prices may not have been very attractive. Consequently 
production continues. While the traders, and especially the small 
ones, also run risks of deterioration, their advantage is that 
they can buy only a quantity of which they know they can sell 
it. 
Another aspect of the supply side is the possible integra-
tion of fishing, processing and/or trade. This can be found espe-
cially in (semi-) industrial fisheries which produce for canning 
or for export or with the larger state enterprises. Such integra-
tion has positive as well as negative aspects. On one hand some 
trade margins are avoided. On the other the relatively strong 
position of such enterprise may allow it to influence the prices 
to its own advantage. 
At the different stages of distribution and trade, pro-
cessors and intermediaries act either as buyers or as sellers. 
The general level of final demand was discussed in the previous 
section. Its influence on prices of individual species may be 
decisive. It depends on the consumer preferences, on the price 
and the availability of other species and finally on other 
substitutes. Introduction of low priced frozen or dried products 
may be detrimental to prices of fresh fish, if the consumers 
accept it. Within demand, distinction should be made between 
individual households and large (institutional) consumers, e.g. 
army or hotel chains, which may also have a pronounced effect on 
the prices of certain species. 
Prices will usually move up or down depending whether demand 
exceeds supply or visa versa. They are not only effected by the 
local situation but also by the opportunities offered on the 
international markets, i.e. prices, exchange rate, etc. In the 
economic theory prices will reflect correctly the relative scar-
city of products only when the markets are perfect, i.e. there is 
perfect (costless) information, no monopolies or monopsonies, no 
unfair competition, etc. Evidently this is not the case in prac-
tice. 
Considering the distribution costs and fair profit margins, 
the increase of price from ex-vessel to retail level and its 
seasonal and regional fluctuations indicate whether the markets 
function appropriately. The market regulation policy of the 
government may concentrate on dispersion of information, con-
struction and administration of auction halls and retail and who-
lesale markets, maintenance of stabilizing stocks, e.g. through 
subsidies on cold storage, or introduction of minimum and maximum 
prices. 
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5. Policy instruments 
5.1 Restructuring and contraction 
The need for restructuring or for contraction of a part of 
the fishery sector is best known from the case when the total 
volume of landings starts decreasing while the size of the fleet 
is growing or remains constant. In such a situation it can be ex-
pected that the financial results of the vessels are deteriora-
ting and the sector is weakening economically. It may then be 
concluded that the exploitation is too intensive and that the 
fishing effort should be limited. The reasonning is based on 
several assumptions which should be questioned in specific situ-
ations. Firstly, the fall of catches is attributed to fishing 
effort, while natural phenomena e.g. El Nifto, may have been the 
real cause. In this case, limiting the fishing effort will not 
have the expected effect on the recovery of the stocks. Secondly, 
fish prices and production costs are assumed constant. Depending 
on the elasticities of demand, lower landings will lead to higher 
prices, off-setting a part of the volume losses. Thirdly, it is 
assumed that the causes are structural, not occasional. Unless 
true ecological disasters like El Nifto occur, this can be sus-
tained only with information over a longer period of time, 3-4 
years. 
On the other hand volumes of landings may remain unchanged, 
but the composition may shift significantly to smaller and 
cheaper species (Beddington & Rettig 1984) or the characteristics 
of the fleet may shift from smaller to larger fishing boats. In 
such cases aggregate information on landings may indicate satis-
factory results, while the economic situation may be aggravating 
seriously. The point in question is that, as it was already 
discussed in chapter 3, the object of fishery development policy 
is in the first place social welfare and only in the second place 
stock management, making an expection for species whose survival 
would be endangered. Hence the shift in the theory of fishery 
management from the concept of maximum sustainable yield to that 
of optimum social yield. The fishery sector will have to be con-
tracted or restructured when its social contribution to the 
society (food, employment and income) is structurally deteriora-
ting and when the benefits of active government involvement are 
expected to exceed its costs. 
When the economic performance of the fishing fleet is dete-
riorating, two causes of action can be considered. Firstly, pos-
sibilities of improvement through restructuring must be resear-
ched and secondly, if that does not appear to be possible, the 
size of the fleet will have to be limited. Policy will be mostly 
aimed at one type of fishery, not at the fishery sector as a 
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Restructuring policy will be pursued when the already ex-
ploited stocks do not allow a further increase in the volume of 
landings and it will concentrate on three fields: 
1. Shifting a part of the fleet to underexploited resources on 
new fishing grounds. 
2. Limiting post-harvest losses on board and on shore. 
3. Increase of value added through processing. 
It will have to be analysed whether a combination of these 
three possibilities can produce the desired results. Such analy-
sis will consist of two parts: a) quantification of the required 
improvements and b) empirical research into the three mentioned 
possibilities. 
An assessment of the costs of an average vessel within a 
given fishery and an estimate of an appropriate remuneration of 
the crew and of the owner will indicate the minimum level of 
receipts a vessel must realize to operate on an economically 
sound basis. Comparing this level with the one achieved in prac-
tice indicates the minimum required improvement. 
The objective of the policy will be to fill the gap bet-
ween the realized and the desired results with a combination of 
improvement in the three indicated fields. A general, preliminary 
analysis will have to indicate the most promising areas of 
action. Subsequently a detailed empirical study will have to 
identify which improvement can be achieved and where. 
The second research phase may be rather time consuming. To 
identify new fishery grounds with sufficient accuracy, seasonal 
effects, composition of catches etc. requires at least one to two 
years of intensive simulated commercial fishing, (Giudicelli 
1983, Salz 1984), especially when new fishing techniques have to 
be introduced and thus foreign expertise must be called upon. But 
also to assess quantitatively the effects of improved handling on 
board (icing, eviscerating) and the possibilities of further pro-
cessing (salting, drying) may take a year, however self-evident 
the positive results may apriori appear. For this reason a very 
practical approach must be pursued with a strong training com-
ponent from the very beginning in order to involve fishermen, 
distributors and processors for whom the programmes are destined. 
Their participation will increase the reality content of the 
research and save time once actual promotion and training schemes 
are mounted. 
In the end it will have to be concluded whether the iden-
tified potential improvements are sufficient to bring the perfor-
mance of the vessels to the desired level and if not, which part 
of the fleet will have to be phased out of operation. Subsequent-
ly a policy programme will have to be formulated specifying 
objectives, instruments and timing in view of expected processes 
as well as organizational and institutional set-up. 
The period of time which elapses between the first phase of 
research and the first commercial results of the sector should be 
expected to be 3-5 years. Needless to say that research, promo-
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tion, training, investment and overcoming the infant diseases of 
the new activities will meet many small but decisive practical 
problems, e.g. institutional division of responsibilities, 
depending on the specific situation. The success will largely 
depend on the personal qualities of people charged with the exe-
cution of the programme. 
When the above mentioned improvements are not possible, 
because all stocks seem to be fully exploited and fish hanling 
and processing function relatively smoothly, a policy of contrac-
tion will have to be pursued. Its objective will be to divide the 
apparently available resources among a smaller number of vessels 
in order to assure their economic viability in the long run. 
If it can be expected that the resources would recover after 
a period of limited fishing effort so that in the end a larger 
volume of catch and thus a larger fleet can be maintained, some 
management measures must be applied. Limiting fishing effort has 
been widely discussed in the literature (Beddington & Rettig 
1983, FAO 1984). The problem is that when effort of each indivi-
dual vessel is limited, the economic performance of the fleet 
deteriorates on the medium term even further and some system of 
compensation may have to be put in operation. On the other hand 
when only some vessels are stopped by e.g. withdrawing their 
fishing permits, they are forced to carry the entire burden of 
the contraction policy. The choice is between a little more 
misery for all or a lot more misery for a few. 
In the long term contraction will have especially consequen-
ces for employment and income distribution. It can be expected 
that although the number of vessels decreases, the volume and the 
value of production will fall less than proportionately, if at 
all. As these consequences can be easily quantified, it must be 
assessed whether they are socially and politically acceptable. If 
not then either the operation of the vessels must be subsidized 
or a scheme for alternative employment developed. The social con-
sequences may also be eased if the contraction can be carried out 
over a longer period of time. By putting a stop to new invest-
ments, restrictive issue of fishing permits or withdrawing some 
kinds of existing support the size of the fleet will decrease 
gradually. However, contraction will always be politically unpo-
pular and therefore a measure of last resort. 
Bain (1985) summarizes the main problems of input and output 
controls in Australian (industrial) fisheries as follows: 
"Output controls can restrict the catch to the desired 
level and allow the fishermen to take the catch in the indi-
vidually, most efficient manner. Input controls only affect 
fishing effort indirectly and it is virtually impossible to 
directly control all factors of production. Fishermen can, 
for example, increase engine horsepower to overcome regula-
tions on boat size. Thus, effort control via input regula-
tions tends to be less effective and to result in increased 
fishing costs. 
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Some of the defects of input controls are being reduced 
by the introduction of "units of capacity" which are calcu-
lated by aggregating several factors of production, for 
example, vessel tonnage plus horsepower. These can be traded 
and used quite flexibly to allow fishermen to vary the size, 
power, etc. of their vesels as long as the total number of 
units of capacity in a fishery does not increase. This does 
not completely solve the problem of fishermen substituting 
other inputs nor does it cope with the impact of new tech-
nology. Capacity units do, however, provide a useful basis 
for effort reduction or buy-back programmes. For example, 
fishermen can be required to surrender a certain number of 
units when replacing their vessels. The industry funded buy-
back scheme for the northern prawn fishery will be based on 
the purchase of units funded by a levy collected on the 
basis of the number of units held. 
Closed seasons, closed areas, size limits, net restric-
tions and similar regulations can in some fisheries be used 
to protect nursery areas or to allow the fish to grow close 
to their optimal size from either a biological or marketing 
point of view. Virtually all management plans need to be 
augmented by such controls or with some regulations of this 
type. 
Output controls (e.g. quotas) provide a direct limita-
tion on the catch. However, unless they are allocated on an 
individual basis (ITQs), they tend to encourage the develop-
ment of chronic overcapacity. If fishermen have to compete 
for the catch in the knowledge that the season will close 
when a specified aggregate tonnage is taken, they will tend 
to increase their investment to ensure that they will be 
successful in the "race". Fisheries management on this basis 
tend to be characterised by grossly excessive investment in 
boats and gear and, in consequence, by progessively shorter 
fishing seasons. Reduced seasons and "bunching" of the catch 
create major marketing problems as well as their adverse 
impact on the catching sector. 
Individual transferable quotas (ITQs) overcome many of 
the problems of the aggregate quota approach. Apart from 
initial allocation issue, the main argument against them in 
Australia relates to the difficulty and potential cost of 
enforcement as many of our major fisheries products can be 
landed at a large number of ports and can be sold through a 
wide variety of marketing channels. With a coastline the 
size of Australia's, with an increasing proportion of large, 
mobile vessels and with significant transshipment of product 
to carrier boats in some fisheries, it is difficult to see 
how widespread avoidance could be prevented. 
Other problems with ITQs discussed in the literature 
are largely in relation to control of multispecies fisheries 
and achieving regulation of the size of fish taken, where 
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this is necessary. Fishermen may, for example, catch but 
discard lower valued or undersize fish and managers will not 
be able to control fishing mortality by controlling the lan-
dings of fish. Nevertheless, it is likely that output 
controls will gradually be introduced in those areas of spe-
cific Australian fisheries which lend themselves to this 
approach". 
A policy programme for restructuring may consist of three 
main components; (see annex 4 for the numbers of specific instru-
ments). First, information on potential improvements must be 
dispersed within the sector (A6). It is essential to demonstate 
in practice that the propositions are financially and technically 
feasible. For this reason it is also important to get the sector 
involved already in the research stage. Secondly, training faci-
lities must be opened for those interested in taking up the new 
activities, (A5). Some compensation will have to be given to the 
trainees for their lost income as otherwise they may not be able 
to attend. Finally, funds must be available for the necessary in-
vestments - vessels may have to be adapted for longer trips and 
better handling, port facilities as well as distribution and pro-
cessing improved (ice making, refrigeration). Incentives may be 
given to the private sector like credit and subsidies (Al, A4) 
but also the government itself may get directly involved in 
investment (A8, Bl). Finally, administrative measures (C) may be 
applied - issue of new licenses or renewal of old ones may con-
tain requirements consistent with the policy, e.g. installation 
of insulated fish boxes on board. 
The objectives of the policy will be the improvement of the 
economic performance of the fishery in the short term and con-
sequently in the long run maintaining and increasing employment, 
income creation and food production. Shifting a part of the fleet 
to the new fishing grounds will ease the fishing pressure on the 
traditional ones so that the resources there get an opportunity 
to recover and the volume of the catches of the vessels, which 
remain there, to increase. Expansion of the area of fishing acti-
vity combined with lower post-harvest losses should at least sta-
bilize supply of fresh fish to the market and improve the remu-
neration of fishermen. Limiting post-harvest losses in the 
distribution phase, improvement of the quality of retailed fish 
and new demand from processing industry should stabilize prices 
and satisfy better the final demand. It is through the stable 
price that the fishing fleet will profit from improvements in 
distribution and processing. 
However, Panayotou (1982) points out that in case of artisa-
nal fisheries in developing countries the pro's of the various 
management measures may be quite different. Efficient control of 
landings of many scattered fishing boats is not feasible because 
it would require a large and costly administration force. In-
creasing minimum mesh size or closing nursery areas will effect 
small scale fishermen relatively more as they tend to catch 
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smaller sized fish in shallow coastal waters. Panayotou specifies 
6 criteria to be taken into account when choosing management 
measures regarding small scale fisheries: 1. acceptance by the 
fishermen, 2. gradual implementation, 3. flexibility, 4. en-
couragement of efficiency and innovation, 5. cognizance of regu-
lation and enforcement costs and 6. attention to employment and 
distributional implications. 
5.2 Stabilization 
Stabilization policy will be pursued when effort and catches 
have been fairly constant over a period of several years and 
there are no indications that new resources will be found outside 
the already exploited areas. It may also follow a period of 
restructuring or growth. 
The objective of stabilization could be defined as a gradual 
improvement of the results of the sector along with those of the 
national economy in order to maintain its economic and social 
role or more specifically to: 
- maintain the level of landings within a range delimited by 
specific maximum and minimum values 
prevent overambitious investments following occasional good 
fishing years 
- develop an equilibrium between the respective capacities of 
the fishing fleet, shore infrastructure, distribution and 
processing 
- stimulate professionalism of those involved in the sector 
and thus improve their social status and economic security 
- organize the sector so that it can participate and positi-
vely contribute to policy preparation and decision making on 
government level 
- stabilize ex-vessel as well as retail prices 
Action to be taken will be of relatively subtle nature and 
it will be aimed, depending on the situation up to a greater or 
lesser extent, at the five fields discussed in 2.1.1 - 5, i.e. 
biological, technological, economical, social and institutional 
factors. Policy makers must recognize that in the long run pro-
ductivity must increase to maintain the fishery economically 
viable and attractive as a profession. Consequently, however, the 
employment opportunities in fishery will slowly decrease and 
therefore alternative employment must be foreseen. 
Applied biological research should refine stock estimates, 
analyse seasonal fluctuations and interdependencies between spe-
cies, etc., which is easier to propose than to execute. Attention 
should be given to the effects of pollution from industrial dis-
cards, waste from population centres, shipping, 'etc. If aqua-
culture projects are to be set up in natural environment, the 
choice of location will be based on biological data. 
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Technological adaptions of activities at sea as well as on 
shore will have to lead to better fish products at lower average 
costs. Vessel performance can be improved through better design, 
fuel efficient engines, auxiliary sail power and good general 
maintenance. Fishing gear may be improved and its handling on 
board made easier with auxiliary equipment (e.g. manual reels). 
Once on board post-harvest losses of fish can be limited and ex-
vessel value of fish increased by simple processing. Although in 
developing countries price and quality are not always related, 
when fish is landed in good condition and if the facilities on 
shore are available, the sales can be spread over two or more 
days which increases the value. Processing may continue on shore 
to meet consumers requirements - cleaning, salting, etc. All 
these activities may be induced by practical transfer of know-
how, training, extension work, financial incentives and espe-
cially practical demonstration that they do produce better 
results than the traditional ones. 
Economic policy may have to be combined with some management 
measures. Investment incentives should not be aimed at extension 
of the fleet. Rather they should accommodate replacement needs 
and technological improvements discussed above. Price stabilisa-
tion is difficult in an activity where production depends to 
great extent on weather conditions. However, storage facilities 
and processing certainly have a stabilizing effect on price 
level. If the sector profits from subsidies, these will have to 
be gradually withdrawn as otherwise they would become a permanent 
burden to the government's budget. In order to increase the value 
added of the sector, exports may also be promoted. 
Restrictive economic policy should be strengthened with 
administrative and management measures (Panayotou 1982). Size of 
the fleet may have to be kept under control through a system of 
compulsory registration and fishing permits. According to the 
species, their location, spawning season, etc. gear as well as 
seasons and areas may have to be regulated. Again, management 
will not be elaborated upon as that has been amply discussed in 
literature (FAO 1982). 
Progress will also have to be sought from the social and 
institutional point of view. Not only financial income but also 
social status of fishermen is low. Their work at sea isolates 
them physically from the daily political and institutional life 
on shore. All these matters effect the attractiveness of the pro-
fession and must be tackled through training schemes, legislation 
(e.g. to protect artisanal fishing grounds) and organization to 
defend their interests and involvement in government's decision 
making. As most of the skill is obtained by experience, pro-
fessionalism will develop only when life long dedication to 
fishing is considered in the society as a fair option comparable 
to any other industry. 
Two specific cases for stabilization have not yet been men-
tioned, namely the seasonal and the cyclical fisheries. In case 
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of seasonal fisheries the problem is relatively simple, or at 
least well understood as seasons recur annually. Stabilization 
will have to concentrate on the market rather than on the fishing 
effort. Seasonal gluts of supply of fresh fish and subsequent 
drop of prices can be only resolved by creating additional de-
mand. This can be done either through promotion of fish consump-
tion, especially in the interior where fish may not be consumed 
regularly, by setting up storage and processing capacities 
through government investment or by stimulating private sector. 
However, the fact that these investments may be utitilized only a 
short period of the year creates a serious financial problem. 
Unless the operation is extremely profitable or a combination 
with other agricutural products can be found, such projects alone 
will usually not be attractive. Evidently, from national point of 
view the extra income to the fishermen or additional availability 
to the consumers must also be taken into consideration within an 
integrated socio-economic cost benefit analysis (Squire and van 
der Tak 1974). 
In case of cyclical fisheries, the policy maker faces enor-
mous problems. Firstly, cycle must be demonstrated on the basis 
of reliable long time series data, (Caddy an Gulland 1983). 
Secondly, correct timing of the on-going cycle must be predicted 
and finally, a policy must be formulated. Cycle leads to overin-
vestment during the up-swing and thus to overcapacity during the 
fall. The policy would have to put brakes on new investments just 
at the time when the sector is convinced that new investments 
must take place, a political choice difficult to sell. For these 
reasons in most developing countries, but also the developed 
ones, anti-cyclical stabilization policy can be considered as 
practically unfeasible. 
5.3 Increasing productivity 
When resources are still underexploited, but not to a great 
extent, the policy should concentrate on increasing the produc-
tivity of the existing fleet rather than extending the fleet 
itself. The reasons are self-evident: firstly, the fishermen will 
earn more, secondly the invested capital will be better remu-
nerated making renovation easier. Finally, and this is probably 
most important, increasing the productivity of the artisanal 
fishermen through maintenance and modernization of their vessels 
and equipment introduces a dynamic element into their activity 
and puts them in a better position when competing for the same 
resources with an industrial fleet. To pursue the increase of 
productivity of artisanal fishermen contains implicitly the fac-
tors like food production, employment, income distribution and 
therefore this can be considered as a short term as well as long 
term objective in itself. 
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Physical productivity, i.e. volume of catch per fisherman or 
unit of fishing effort, can be increased through an improvement 
of the human skill or quality of boats, gear or auxiliary equip-
ment. The human factor will determine whether and what type of 
productivity increase can be successfully implemented. Those in-
volved in the policy preparation will not only have to find out 
how productivity can be improved technically, but at the same 
time whether such improvement is acceptable to the fishermen. A 
well known example may be the by-catch of the shrimp-trawlers. 
The quantity of fish caught together with shrimp is estimated at 
5 to 10 times the quantity of shrimp itself and therefore it 
would seem that a shrimp boat could realize considerable extra 
proceeds by landing its catch of fish instead of rejecting the 
bulk of it at sea (FAO/IDRC 1982). However, calculations 
regarding the performance of the Panamanian shrimp fleet in 1981 
indicated that in practice the situation was less unambiguous. 
Not only that some investment would have been necessary to adapt 
the fish hold, but handling of the fish would require additional 
crew members and the extra income was insignificant (Mizuishi et 
al. 1981). On the other hand processing of the cheap by-catch was 
considered technically feasible and economically profitable, 
(Mizuishi 1982). This example illustrates that proposition 
regarding productivity increases must be based on pragmatic con-
siderations regarding the human nature: 
feasibility of the work on board 
attractivness of higher remuneration 
financial profitability of required investment 
If the policy makers expect these three criteria to be sat-
isfied, they will have to demonstrate it to the fishermen in 
practice at sea. Along with the demonstration programme, it will 
have to be determined what type of assistance and incentives will 
be required in the implementation phase. This may include: 
training of fishermen to maintain their equipment better and 
use it more efficiently 
training along with introduction of new equipment 
availability of credit to facilitate the necessary invest-
ments 
etc. 
Motorization, equipment of boats with insulated fish holds 
and simple gear hauling devices, introduction of echosounders and 
availability of ice are just a few possibilities for improvements 
of physical productivity. 
Productivity can also be increased in financial terms by 
depressing the production costs and, if possible or desirable, 
increasing the ex-vessel prices. Excluding the possibility of 
subsidies, which should be used only as a temporary incentive to 
get certain changes under way, production costs can be limited 
with more fuel efficient engines, regular preventive maintenance 
of boats and gear, etc. Ex-vessel prices may be increased at the 
cost of the profit margins of the intermediaries through legisla-
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tion (and lts enforcement), by setting up an alternative market-
ing system, or by parallel increase of prices at retail level. 
Availibility of shore support is also of major importance. Well 
trained technicians and sufficient stocks of spare parts limit 
loss of sea time due to break-downs and thus contribute to 
further improvement of the overall productivity of the fleet. 
Many of the above mentioned factors are well served when the 
interests of the fishermen are defended and pursued through some 
form of formal organization, e.g. unions or co-operatives. In the 
past co-operatives have failed in many countries because they 
were imposed by the government for political reasons. However, 
co-operation between fishermen may offer important economic 
advantages in terms of input and output prices, availability of 
facilities, etc. Fishermen in developed countries co-operate on 
these grounds, too. 
Policy aimed at improvement of productivity may include 
training and demonstration, opening of credit lines, dispersion 
of technical information, promotion of fishermen's organizations, 
but also investments in infrastructure and even import policy as 
some equipment which is not produced locally may have to be im-
ported under conditions acceptable to the fishermen, e.g. excl. 
import taxes. In terms of annex 5 a productivity oriented policy 
would produce a higher level of fishing effort through better 
quality and utilization of labour, capital and intermediate 
inputs. The increased landings may lead to lower prices in the 
short term, but this may be prevented by stimulating demand 
parallel to the production, e.g. distribution of fish to the 
interior, stimulation of processing or fish promotion at consumer 
level. If demand does follow the production trend, the price 
level can be maintained in the long run. Then most benefits of 
the productivity increase will be collected by the fishermen in 
terms of higher remuneration and better profitability of invest-
ment. The consumer would only benefit through greater availabi-
lity of fish. On the other hand if prices do fall as a result of 
higher supply, part of the productivity benefits is passed to the 
consumer. 
Distribution of the benefits of the productivity rise may be 
given separate attention within the total policy. E.g. in case of 
industrial fishery the government may explicitly wish to trans-
late higher productivity into lower prices at retail level. This 
could be attempted through fixing maximum prices, imposing taxes 
on the revenues of the vessels and subsidizing the distribution, 
etc. Legislation on minimum remuneration, insurance, social 
security and division of the gross receipts between crew and 
vessel owners may aim at distributing the 'fruits of development' 
in a certain way among the producers. 
Instruments aimed at stimulating the productivity will also 
have to be combined with administrative and management measures 
in order to avoid deliberate misuse and to build in the policy a 
potential brake on unexpected excessive developments. Registra 
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tion of fishing vessels, licencing and mesh size regulation may 
be such instruments. 
5.4 Fleet expansion 
When the resources withing the national Exclusive Economic 
Zone are still considerably underexploited and full exploitation 
cannot be achieved within a foreseeable future through produc-
tivity increases only, a policy of fleet expansion may be 
followed. Its objective would be increase the landings towards 
the level of full exploitation within a given period of time. Of 
the four policy cases (5.1-5.4) expansion is probably the easiest 
one to execute as it is politically popular and various inef-
ficiencies are less pronounced within the overall growth, i.e. 
satisfactory increase of output and income may be achieved even 
though the costs of production may be higher than necessary. 
Depending on the characteristics of the fishery to be deve-
loped, in terms of species, fishing grounds, potential catches 
per unit effort and prices, technological choice will have to be 
made between more artisanal and more industrial types of activ-
ities. Such choice should not only depend on the 'fishery part' 
but also on other considerations, e.g. objectives of the policy: 
artisanal fishery creates more employment, industrial one may 
produce more fish at lower prices, etc. 
Policy will be aimed in the first place at stimulation of 
investment in vessels and their support on shore. To encourage 
investors is again relatively easier than to discourage them. 
Credit schemes, tax relief, subsidies, etc. may increase the 
attractiveness of marginal investments. If indirect instruments 
fail, the government may always exploit the resources through a 
state owned fishing company. In case industrial fisheries are to 
be developed, a joint venture with foreign fishing companies may 
also offer a solution in the medium term, although Christy states 
(Christy et al. 1983) in reference to West Africa: "It is very 
rare that a fisheries joint venture both performs well commer-
cially and manages to achieve significant developmental and other 
host country goals." As it was already mentioned in the previous 
chapters, investment alone is not enough. Training, oraganization 
of technical and institutional support activities and stimulation 
of demand will also have to be integrated in a growth oriented 
policy plan. 
Regional development forms a special feature of policy mak-
ing in general and expansion policy in particular. New ports may 
have to be constructed or old ones enlarged, location of pro-
cessing industry may have to be decided upon, etc. Some ports may 
be close to the fishing grounds, while others may be in the vici-
nity of the consumption centres. The marine fishery tradition of 
various regions may differ. Strategic considerations of national 
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defense may present all-overriding arguments regarding port deve-
lopment. Regional socio-economic conditions may vary, as well as 
the potential for development of other industries. Rational 
choice between a number of options for regional development 
should be based on a detailed analysis of each of the options and 
their mutual comparison. 
Although the policy is intended to stimulate investment, it 
should also contain measures or guidelines to prevent creation of 
excessive capacities. The optimum size of the fleet and the auxi-
liary facilities should be ideally based on the biological esti-
mates of biomass and maximum sustainable yield. However, these 
estimates are usually too 'vague' for policy purposes, the stan-
dard deviation of the mean being relatively large in relation to 
the nominal value of the mean itself; e.g. FAO estimates the MSY 
for demersal species in the Eastern-Central Pacific at between 
one and two million tons (FAO 1983a), which leaves large poten-
tial margins for over- or underexploitation. For this reason it 
may be advisable not to aim the policy at any specific volume of 
production but rather at a reasonable annual growth rate of 
fishing capacity and volume of landings. If the realized figures 
are reviewed annually, it may be possible to determine whether 
the (unknown) MSY level of production is being approached. If so, 
further investment in boats may be limited by withdrawing or 
limiting the existing incentives or by not issuing new fishing 
permits. This approach shifts the attention of the policy maker 
from specific level of landings to the question of the speed of 
development. Still, it does not provide a panacea for everything: 
when important economies of scale can be achieved, as in the case 
of port construction, it would be useful to know how far the 
development will go, e.g. what size of a fleet will have to be 
served in the end. 
Gradual expansion of the fleet will not only protect the 
marine resources from quick overexploitation, it will also make 
the entire development process more manageable. It is almost cer-
tain that if too many boats are put into action at the same time, 
they will run into technical bottlenecks on shore. Growth of 
demand may also be slower than that of landings, leading to drop 
of prices. Fishery development policy should leave time for the 
markets to adapt to the on-going changes, i.e. account for the 
lags between increased investment, greater supply of fish and 
higher demand, possibly through creation of processing industry. 
From the macro economic point of view, expansion policy 
leads to higher food production, more employment opportunities at 
sea and on shore, income creation, etc. At the sectoral level 
intensification and expansion of fishing should strengthen the 
position of the fishery sector within the national economy 
through diversification and hopefully more flexibility. The last 
point should receive special attention. Flexibility should be 
fostered at all levels as only then the sector can react appro-
priately to new conditions dictated by the natural and socio-
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economic environment. In technical terms flexibility can be in-
terpreted as multi-purpose vessels, fishermen's ability to apply 
various types of fishing gear and exploit different fishing 
grounds. From organizational/institutional point of view, flexi-
bility implies close contacts between industry and government, 
smooth processing of information and ability to take and enforce 
promptly new regulations when necessary. 
Curiously enough, at micro level, e.i. at the level of indi-
vidual fishermen and fishing boats, expansion does not always 
produce unambiguously positive results. Most illustrative example 
is the creation of a fleet, whose landings lead to relatively 
lower prices for fish and thus deterioration of the incomes of 
the artisanal fishermen. Larger sector means also an increased 
competition for the resources as well as for the facilities on 
land. Again the government may give special privileges to the new 
entrants, at the cost of traditional fishermen, in order to make 
Its development efforts a success. Those who participate in the 
new fishery evidently do profit from new employment opportunities 
and incomes. If the above mentioned decrease of fish prices oc-
curs (or can be foreseen) measures should be taken to stimulate 
the productivity of the traditional fishermen to off-set the 
lower prices by higher landings and maintain the incomes at least 
at their original level. 
With the introduction of the EEZ a special case of the ex-
pansion policy may be considered: replacement of foreign fleets 
by locally operated ones. The first question which should be ana-
lysed is whether the potential gains exceed the foreseeable 
losses, i.e. income from fishing licenses, etc. The second 
question will be one regarding the speed of the shift, not only 
its total duration but also the transfer stages: from mostly 
foreign fishing on licence basis, through joint venture with 
possibly increasing national participation to fully locally 
controled enterprise. There are two main differences between a 
gradual development of a fishery and a transfer of a foreign one 
into national hands. In case of 'nationalization' the total 
volume of the activity can be foreseen, which is not so clear in 
case of a new fishery. Secondly, transfer has to take place 
within a given period of time, while the duration and contents of 
the new development is more difficult to forecast. After the 
transfer period, local management, shore facilities trade organi-
zation, etc. must be ready to take up the entire operation. This 
may be a rather demanding task, especially when large fisheries 
are concerned. Linking such a new sector to the national economy 
requires an intensive involvement of the national government. 
Management of the enterprise may pose special problems. When the 
fish is exported, the original markets may continue being 
supplied by the foreign company from other sources so that the 
new national enterprise may have to look for completely new 
markets. 
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The secondary linkages of the fishing industry, especially 
boat construction and fish processing, may further increase the 
importance of a fishery expansion policy for the national eco-
nomy. It can be safely assumed that one job at sea creates at 
least one to two jobs on shore. Building up experience in boat 
construction is not only relevant for the local market, but it 
also offers a potential for future export. The same applies for 
fish processing, which can transform an abundant resource into a 
high value product for the world market. Flexible artisanal pro-
cessing contributes to an improvement of local nutrition by 
offering a product which can be preserved in good condition for a 
longer period of time without demanding refrigeration in indivi-
dual households. To draw a maximum benefit from these linkages, 
growth policy should also support auxiliary activities. On the 
other hand fishing itself may be stimulated through fortification 
of these activities, e.g. by financial and technical aid to ship-
yards, practical training in fish processing, etc. 
5.5 Development of distribution and processing 
Distribution and processing capacities are a sine qua non of 
the fishing activity. Although some fish is sold by fishermen 
directly to the consumers, most of it passes hands several times 
before it reaches its final destination. Under the heading dis-
tribution we may include transport, wholesale and retail trade 
and their organization, cold storage facilities and marketing, 
i.e. the efforts to match supplied products to consumer preferen-
ces. Whitin processing, which may be preceeded and followed by 
various steps of distribution, we must distinguish artisanal 
labour intensive techniques, e.g. salting, drying, smoking, fer-
meting, etc. and industrial capital intensive freezing, canning, 
manufacturing of fish meal, fish protein concentrates, etc. From 
the annex 5 it should be apparent that fishing, distributing and 
processing are mutually interdependent, market being their econo-
mic point of contact. They may be also related at social or in-
stitutional level, e.g. intermediaries being money lenders to 
fishermen. 
Distribution and processing can be considered as inter-
mediate activities between primary production and final consump-
tion. On one hand there are the physical aspects of transport and 
preservation of fish, on the other there are the economic aspects 
of income (value added), employment, prices, etc. As far as local 
consumption is concerned, marketing of fish will fall within the 
national nutritional policy (Anderson 1974). Policy will have to 
pursue a compromise between income creation and cheap food for 
mass consumption, i.e. distribution, preservation and processing 
of fish must not increase its cost beyond the means of the con-
sumer for whom it is destined. In case of traditional fish pro-
ducts, the extent of potential price increase from landing to 
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retail level could be determined by studies of costs of distribu-
tion, etc. and analysis of household expenditure. 
When new species are to be introduced, policy makers face 
the problem of acceptance, which lie beyond the simple relation 
between prices and quantities. Sometimes consumers are conser-
vative and not willing to eat certain species, e.g. due to ap-
pearance of the fish or the colour of its meat. However, the 
problem may also lie with the traders who are not eager to take 
risks by introducing unknown species into their assortment. This 
may be a consequence of the fact that they trade on day to day 
basis without sufficient capital to experiment (Eddie 1983). To 
overcome such inertia may take many years, but the policy usually 
does possess the means to do so: subsidies, introductory sales, 
government marketing organization. 
Contrary to marketing for local consumption, where low price 
may be a necessity, in case of export products as much value 
added as possible should be concentrated in the exporting coun-
try. Compared to bulk exports, consumer packed products generate 
more income and employment, while they have also stronger secon-
dary linkages, e.g. to industry producing packaging material. 
Evidently higher level of technological know-how is necessary, 
but once acquired it opens further possibilities for development. 
Policy for development of distribution and processing may 
largely follow the principles discussed in previous sections. 
When resource availability is limited, trade and processing in-
dustry will be hit by management measures (quotas) just as hard 
as fishing itself. Bottlenecks can be alleviated and productivity 
increased through an improved organization, better maintenance of 
equipment and appropriate capacities in view of the volume of 
primary production. Limiting the post-harvest losses is one of 
the main fields for current improvement. Expansion will take 
place through new investment, training, etc. In order not to 
repeat the previous chapters, policy regarding distribution and 
processing will be briefly discussed according to the main groups 
of instruments as indicated in annex 4. Development of distribu-
tion and processing should be considered as means of increasing 
of social and economic value of the primary production of fish. 
Subsidies either decrease costs or increase revenues in the 
short run. The problem is that subsidies may decrease efficiency 
and create vested interests. Consequently they are difficult to 
withdraw and become costly to the government on the long run. 
Subsidizing new or replacement investments may be the most mana-
geable method to enlarge capacity and decrease production costs. 
The number of applicants will be relatively low compared to sub-
sidies on fuel or fish and thus administrativelly easier to deal 
with. Furthermore they allow differentiation according to the 
type of investment and its desirability. E.g. higher subsidies 
can be given on modernization of existing processing capacities 
than on construction of new ones. If trade in cheap species is to 
be stimulated, subsidies on volume of trade can be expected to be 
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more effective than subsidies on value. Employment in fish pro-
cessing plants is often irregular due to seasonalities. Govern-
ment contribution to the social security funds may improve the 
quality of this employment in the eyes of the employees, although 
it may not effect the production cost much. Subsidies should help 
the industry to overcome temporary problems so that they can be 
gradually withdrawn once this is achieved. 
Indirect taxes are levied on expenditure and thus they 
increase the production costs and prices. They can be imposed to 
discourage certain activities, e.g. trade in imported fish 
through a high import tax. The collection of indirect taxes in 
developing countries may be a problem, but if the item to be 
taxed is traded by only a few large suppliers collection may be 
feasible at this level. On the other hand direct taxes apply to 
income and wealth affecting the income distribution. Considering 
the irregularities of income in the fishery sector, usually they 
will be difficult to administer and enforce. 
Making credit available is probably one of the most impor-
tant development instruments in view of the imperfections of the 
capital markets in the developing countries and consequent lack 
of access of producers to investment funds. The effectiveness of 
credit will depend on its terms: maximum share of the total in-
vestment it covers, the total duration, grace period and interest 
rate. Credit may only cover a certain maximum percentage of in-
vestment in capital. In such a case the investor must not only 
find the remaining part, but he must also dispose of sufficient 
working capital. The amount of working capital required will 
depend on the type and size of the operation. E.g. in case of 
seasonal or irregular fisheries considerable stocks must be kept 
to continue regular processing and then working capital require-
ments may be high. 
Whether credit is attractive for a commercial operation will 
also depend on the terms, which determine the level of an-
nuities due, i.e. repayments of principal and interest. E.g. a 
loan of $10,000 at 5% interest, to be repaid in 5 years, implies 
annuities of $2,310. If the same amount is borrowed at 10% inter-
est but with a duration of 10 years, the annuities are only 
$1,627. This shows that when the pay-back period of an investment 
is long, the investor may prefer to get the more "expensive" 
second loan because with the first one he may not manage to 
realize sufficient incomes during the first 5 years of oper-
ation. 
Credit for distribution may stimulate acquisition of trans-
port means and small refrigeration units in the retail shops. In 
case of traditional processing, credit may be aimed at construc-
tion of smoking kilns, storage facilities, protective packing, 
etc. Viable processing for export can be also stimulated in this 
way. 
Training of distributors and processors is equally important 
as that of fishermen. It must include food technology as well as 
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techniques to maintain equipment in working order. Demonstration 
and dispersion of information through experienced extension 
workers may preceed as well as follow specific training program-
mes. Professionalism is strengthened and productivity, income and 
employment security increased. Training will lie on the basis of 
the elimination of the post-harvest losses. 
Government investment in infrastructure may be of great 
importance to development if distribution and processing because 
in some instances important economies of scale and thus lower 
production costs can be achieved. Construction and administration 
of auctioning halls, wholesale and retail markets facilitates 
trade considerably to the benefit of producers, traders and con-
sumers. The investment cost of cold storage or ice making units 
increase less than proportionately to their capacity. Therefore 
it may be the role of the government to construct larger storage 
facilities in the ports and the main consumption centres from 
where the private traders or processors can obtain their fish. A 
similar principle may be applied to centralized transport. Such 
services may be furnished at cost price so that the government 
does not make losses and the consumer prices are not inflated too 
much. Not only the investment but also the organization of dis-
tribution of large quantities of fish may be cheaper when centra-
lized. 
Direct government involvement in trade or processing may 
create conditions of unfair competition and eliminate a part of 
the private sector. There are many examples of government oper-
ated distribution organizations or processing plants although not 
very many have been a commercial success. In activities which can 
be equally well carried out by private sector, government should 
play only a regulatory role, e.g. regarding quality. In some 
situations government involvement is clearly justified: stimula-
tion of trade and processing of new species, distribution to the 
interior where private traders do not go, etc. 
Price policy regards minimum and maximum prices and price 
controls. It aims to protect either primary producers or con-
sumers, trying to prevent in some cases excessive margins of the 
intermediate trade. It should be remembered that price policy may 
give rise to various parallel (black) markets!! 
Administrative instruments like permits should provide the 
government with a better insight into the trade and processing 
business and thus prevent creation of overcapacities and enable 
streamlining of the activities. Applying good quality norms does 
not only protect the local market but it also improves the export 
possibilities. Better handling and appropriate processing may be 
developed through applied research, e.g. use of alternative en-
ergy (sun, wind). 
Stock management measures also effect distribution and pro-
cessing and these effects should also be taken into account when 
assessing the economic consequences of conservation. When lan-
dings are limited, competition within the intermediate activities 
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intensifies leading to higher prices of raw material, but also 
possibly to higher production costs as utilization of existing 
capacities decreases. Consequently the economic performance de-
teriorates. Similar reasoning applies when open and closed sea-
sons lead to seasonal landings. Mesh size regulations produce a 
shift in the composition of catches towards larger and more 
valuable fish which has adverse consequences for poorer consumers 
and artisanal processing. 
In conclusion we can say that policy for development of 
distribution and processing is directly linked to that of fish-
eries and equally diverse. It is here where the contradiction 
between cheap nutrition and higher income creation becomes most 
apparent. The intermediaries have been blamed for excessive pro-
fit margins, shortage of fish in the regions of the interior and 
fishermen dependence, but in most countries commercially viable 
alternatives have not yet been found. 
5.6 Development of final demand 
Final demand is the last component of the economic circuit 
as presented in annex 5. This is the raison d'être of the produc-
tion process. Production for the sake of producing only is evi-
dently senseless and unsustainable. The more so in case of a per-
ishable product like fish. Within final demand we must distin-
guish between the volume and value of the local demand and the 
foreign one. Policy will explicitly include the development of 
demand only when local supply can be increased. Evidently when 
this is not the case either prices would rise or fish would have 
to be imported. In view of the usual balance of payments deficits 
of the developing countries, the second alternative will not be 
very attractive, while higher prices may be incompatible with 
national price and nutrition policy. 
It can be expected that demand for fish will increase 'na-
turally' with growing population and rising per capita income. 
There may also be 'hidden' demand due to simple supply shortage, 
which will manifest itself as soon as attractively priced fish is 
brought on the market. 
Policy pursuing an increase of demand for fish will have to 
shift the consumer preferences from other foodstuffs to this com-
modity as it can be assumed that in low income countries savings 
are low and thus total household expenditure can not be increased 
above the already achieved level and general trend of income 
growth. In the first place fish must be price-wise compatible to 
its substitutes. Its relative price can be decreased by either 
subsidies on fish itself or taxes on competing products. Some 
consumer barriers may be eliminated through education. Extension 
workers or media may devote time to explain how good quality fish 
can be simply recognized (colour of gills, eyes, etc.) from bad 
one and how certain species can be prepared to fit in the tradi-
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tional cooking. Advertising campaigns may stress the nutritional 
value and finally people may be familiarized with fish through 
canteens of schools, government, etc. It can be assumed that in 
countries where nutrition is neither abundant nor varied, low 
income groups will in the end welcome cheap fish even if they do 
not know it. 
5.7 General economic policy 
Not much can be said in general regarding the effects of 
national development policy on fisheries. Broad issues regarding 
the sectoral preferences and potentialities, regional aspects, 
balance of payments considerations, other available sources of 
nutrition than fish, etc. will all effect the importance fish-
eries will be given within the national development policy and 
consequently the funds which the government will allocate for its 
development. 
Those who are strictly concerned with fishery policy alone, 
should be aware of these broader issues. They will have to demon-
strate at higher level of the administration that fishery deve-
lopment is at least as promising an alternative as that of any 
other industry. Qualitative socio-economic analysis of policy may 
be of some use in this context and the aim of this document is to 
provide such an analytical tool. 
69 
References 
Anderson, L.G. (1977), 
The economics of fisheries management, John Hopkins University, 
Baltimore, Maryland 
Bain, R. (1985), 
Fisheries administration in the AFZ, INFOFISH Marketing Digest, 
4/85, Kuala Lumpur 
Beddington, J.R. and Rettig, R.B. (1983), 
Approaches to the regulation of fishing effort, FAO Fish. Tech. 
Pap. (2A3), Rome 
Caddy, J.F. and Gulland, J.A. (1983), 
Historical patterns of fish stocks, Marine Policy, October 1983 
Campleman, G. (1976), 
Manual on the identification and preparation of fishery invest-
ment projects, FAO Fish. Tech. Pap. (149), Rome 
Chenery, H. et al. (1975), 
Redistribution with growth, Oxford University Press, London 
Christy, L. et al. (1983), 
International joint ventures in fisheries: Case studies from West 
Africa (CECAF Region), FAO/GCP/RAF/166/NOR, Rome 
Clark, C.W. (1976), 
Mathematical bio-economics: the optimal management of renewable 
resources, John Wiley & Sons, New York 
Eddie, G.C. (1983), 
Support and development of the retail trade in perishable fishery 
products, FAO Fish. Tech. Pap. (235), Rome 
Emmerson, D.K. (1980), 
Rethinking artisanal fishery development: Western concepts, Asian 
experiences, World Bank Staff Working Paper No. 423, Washington 
FAO (1975), 
Expert consultation on quantitative analysis in fishery indus-
tries development, A review of quantitative analysis of vessels 
and fishing operations, FAO Fish. Rep. (167), Vol. 2, Rome 
FAO (1983a), 
Examen de l'état des resources ichtyologiques mondiales, Cire. 
Pêches (710) Rev. 3, Rome 
70 
FAO (1983b), 
Case studies and working papers presented at the expert con-
sultation on strategies on fishery development, Rome, 10-14 May 
1983, FAO Fish. Rep. (295), Rome 
FAO (1984), 
Papers presented at expert consultation on the regulation of 
fishing effort (fishing mortality), Rome, 17-26 January 1983, FAO 
Fish. Rep. (298), Suppl. 2 and 3 
FAO/IDRC (1982), 
Fish by-catch: bonus from the sea, IDRC, Ottawa 
Giudicelli, M. (1983), 
Résultats des operations de chalutage commercial de démonstration 
et de reconnaissance du TARER II au large de la Tunisie (Décembre 
1980 - Septembre 1982), FI:DP/TUN/81/002, FAO, Rome 
Gordon, H.S. (1954), 
The economie theory of common property resources: the fishery, The 
Journal of Political Economy, Vol. LXII, Feb. - Dec. 1954 
Hanneson, R. (1978), 
Economics of fisheries, Universitetsforlaget, Bergen 
Josupeit, H. (1981), 
The economic and social effects of the fishery industry - A com-
parative analysis, FAO Fish. Circ. (314) Rev. 1, Rome 
Kailis, T.G. (1982), 
Limited entry - An industry view, in N.H. Sturgess and T.F. Meany: 
Policy and practice in fisheries management, Australian Government 
Publishing Service, Canberra 
Kurien, J. and Willmann, R. (1982), 
Economics of artisanal and mechanized fisheries in Kerala: A study 
of costs and earnings of fishing units, FAO/UNDP/RAS/77/044, 
Working paper no. 34, Madras 
Lawson, R. (1984), 
Economics of fisheries development, Frances Pinter (Publishers), 
London 
Little, I.M.D. and Milees, J.A. (1974), 
Project appraisal and planning for developing countries, Basic 
Books Inc. New York 
MacKanzie, W.C. (1982), 
An introduction to the economics of fisheries management, FAO 
Fish. Tech. Pap. (226), Rome 
71 
Mizuishi, I. (1982), 
Economic profiles for three products made from by-catch, in 
FAO/IDRC: Fish by-catch: bonus from the sea 
Mizuishi, I., et al. (1981), 
Feasibility of maintaining by-catch on board Panamanian shrim-
pers, FAO INFOPESCA proj., Panama (unpublished calculations) 
Panayotou, T. (1982), 
Management concepts for small scale fisheries: economic and 
social aspects, FAO Fish. Tech. Pap. (228), Rome 
Pollnac, R.B. (1981), 
Socio-cultural aspects of developing small scale fisheries: deli-
vering services to the poor, World Bank Staff Working Paper 
No. 490, Washington, D.C. 
Royce, W.F. (1984), 
Introduction to the practice of fishery science, Academic Press 
Inc. Orlando, Florida 
Salz, P. (1984), 
Methodology for assessing the commercial importance of fishing 
grounds and the cost effectivness of fishing vessels, 
FI:DP/TUN/81/002, Field Document 2, FAO, Rome 
Squire, L. van der Tak, H.G. (1976), 
Economie analysis of projects, The John Hopkins University Press, 
Baltimore Maryland 
Tinbergen, J. (1975), 
Economic policy: principles and design, North Holland Publ. Co., 
Amsterdam 
Wilson, A.J. (1982), 
The economical management of multi-species fisheries, Land Econo-
mics, vol. 58, no. 4, November 1982 
72 
Annex 1 




Duration of trips/ 
vessel autonomy 
Type of vessels 
Propulsion 
Gear and its size 
Number of the crewmen 
Fish handling on board 
Vessel equipment: 
- navigation 
- fish finding 
- gear hauling 
- fish handling and storage 
- safety and comfort 
Catch per trip 
Support on land 
Harbour requirements 
Fish destination 
Density of the exploited 
resources 
Number of units 
Position of the crew (status) 
Ownership of vessel and gear 
Hierarchy 
Working hours 
Organization of work/ 
crew specialization 
Social life 








oar, sail, small engine 
small, light 
1-5 
none or ice 
none 
small echo-sounder 
hand or small hauler 











work on board 
little 
flexible 












large and heavy 
6 + 


















owners mostly do not 
work on board 
unambiguous 
fixed or limited flexi-
bility 




little or none 
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Annex 2 
Criteria for distinction between fisheries in developed and developing countries 
Developing c. Developed c. 
Labour productivity 
Capital productivity 
Bottle-necks in vessel operations: 
- availability of spare parts, gear, 
ice, repair facilities, etc. 
Size of vessels 1) 
Z of catch processed on board or on shore 
Training level of the crew 
Mechanization of work on board 
Quality of landed fish 
Post-havest losses 
Level of organization of the industry 
Institutional support 
Enforcement of regulations 
Harbour facilities and their mechanization 
Organization of marketing 
Distribution facilities and cold storage 
Effects of seasonality 
Fishing intensity (sea days/ year; hours/day) 
Access to financing/credit 
Capacity to exploit own EEZ resources 










































L » lower or less extensive ) 
) in comparison with the other group 
H - higher or more extensive ) 
(?) - distinction unclear 
1) Excl. distant water fleets 
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Annex 3 
Fishery sector study: table of contents 
Conclusions and recommendations 
1. Introduction 
- general economic data: GNF and growth, population and growth, distribu-
tion of the population: coast - interior, rural - urban, agricultural 
production, food self-sufficieny, etc. 
- brief historical review of the fishery development 
- current role of the fishery in the national economy: value added (GNP), 
employment, production of food, exports, Imports, secondary effects, 
regional importance 
2. Natural and biological factors 
- length of coastline, area of continental shelf: 0-50m, 50-200m, length of 
200m line, types of bottom, currents, nutrients, etc. 
- meteorology: ambient temperature of water and air, seasons, prevailing 
winds 
- composition of fish stock already exploited or with commercial potential 
- blomass and MSY estimates and their reliability 
3. Fishery 
3.1 Marine f.; 3.2 Inland f.; 3.3 Aquaculture 
- description of type of boats (HP, length, GRT), gear, duration of trips, 
number of trips per year, no. of crewmen, value, volume and composition 
of average catches, seasonality, compostion of costs, composition, divi-
sion of receipts between owner and crew, fishing grounds 
- sufficiency of shore support: landing and storage facilities, spare 
parts, ice, repair and maintainance facilities 
- conflits of interest between fishermen 
- 3.4 Foreign fleets: as above, Involvement arrangements, e.g. licence, 
joint venture, rights and obligations 
- problems and opportunities 
4. Marketing and distribution 
- distribution channels, transport capacities 
- relation between fishermen and traders, trade margins 
- storage capacities inland 
- determination of prices 
- problems and opportunities 
5. Harbour facilities 
- types and distribution of harbours and landing places, their capacities: 
depth, length of berth, road connection with other areas 
- equipment: ice production (theoretical and actual!), cold storage, free-
zing repair facilities, availability of other inputs: fuel, gear, etc. 
- problems and opportunities 
6. Fish processing and cold chain outside the harbours 
- processing capacities and their utilization according to type 
- traditional processing: products 
- quality of the final products 
- problems and opportunities 
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Annex 3 (cont.) 
7. Local fish consumption 
- kg/capita/year, role of fish in diet: fresh or processed 
- prices of fish per species, prices of meat, chicken 
- regional consumption pattern: rural-urban, coast-interior 
- consumption trend in view of population growth and Income growth 
- role of imported fish 
- problems and opportunities 
8. Foreign trade 
- export of fish: actual markets according to destination and type of pro-
duct, value and volume, regularity of contacts, recent trends 
- potential markets 
- organization of exports, licences, subsidies, etc. 
- Imports of fish: products and origin, value and volume 
- imports of inputs for the fishery sector 
- problems and opportunities 
9. Ship building 
- capacity and know-how of shipyards 
- used materials, construction costs 
- problems and opportunities 
10. Training 
- training facilities for fishermen, technicians, boat builders, etc. 
- problems and opportunities 
11. Institutional aspects 
- representation of fisheries in the government (organogram) 
- fishery planning: assessment of success of executed plans; contents of 
current plan: objectives and instruments 
- research: biology, technology, statistics (reliability) 
- problems 
12. Foreign assistance 
- list of recently terminated projects: contents, costs, success 
- on-going projects: contents, costs, expertise, equipment, etc. 
- projects in preparation 
- future requirements 
Annexes 
A. Maps indicating ports, roads, fishing areas, etc. 
B. List of recent studies on fisheries 
C. Landings of recent years: value and volume, according to species, type of 
fisheries season, region/port 
D. Landings according to final destination: fresh consumption, processing 
(type), export 
E. Distribution of fishing fleet in harbours according to type of vessels 
F. Prices of fish and inputs 
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List of policy instruments 






































Ex-vessel price of fish 
Volume of landed fish 








- 20 as 1 - 10 
Direct taxes 
Revenues (gross or net) 









Tranlning and demonstration 
Fishermen 





Dispersion of Information 
Extension work 
Publications 



































Information to foreign investors 65. 
or aid agencies 66. 
67. 
Legislation 68. 
Division of receipts 
Minimum wage B.2 
Insurance (men & equipment) 69. 
Social security 70. 
Organization of Industry and its 71. 
representation in government 72. 
Investment in infrastructure 
Ports 
Auxiliary port equipment 
Ice making 
Cold storage in ports 
Cold storage in interior 
Roads 
Wholesale and retail markets 
Promotion of fish consumption 
Introductory fish sales 
Consumer information (fairs, 
schools, etc.) on quality assess-
ment, preparation, nutritional 
value, etc. 
Advertising 




Information on markets 
Foreign currency Incentives, 
bonusses 
Facilities (transport, storage, 
etc.) 
Promotion activities abroad 
Import policy 
Regulations of fish imports, pro-
tection 
Capital Inputs 
Foreign currency allocations 
Regional policy 
Special Incentives to Investments 
in determined areas 
Creation of facilities 
Direct economic instruments 







Ex-vessel price of fish 
Retail price of fish 
Trade margins 
Prices of inputs 
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C. Administrative Instruments 
73. Registration, licences or fees 
74. Fishing permits 
75. Quality regulations 
76. Research and its application 
77. Acceptance of foreign fleets 
D. Management measures 
78. General quotas 
79. Individual quotas 
80. Open/closed seasons 
81. " areas 
82. Permitted gear 
83. " types of vessels 
84. Division of fishing time 
85. User rights 
86. Size/sex restrictions 
87. Prohibited species 
88. Statistical record keeping 
89. Stimulation of traditional management methods 
E. General economic policy 
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Annex 5 
Factors and processes within the f ishery sector 
Composition of specie* 
Biological characteristic! 
Natural factors 









Decis ion c e n t e r 
Demand for f resh f i s h 
Supply of f resh f i s h 
Demand for processed fish 




— | CROSS REVENUE 





















4 — î 
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TOTAL PROCESSING COSTS 
Variable costs 

















Que8tionalre for consumer survey 
1. Do you buy fish regularly? Weekly? Monthly? In certain seasons? 
2. How much do you buy at a time? 
3. For how many persons? 
A. Which species do you buy and at what price? 
5. How do you prepare the fish? Boiled, fried, with sauce, etc.? 
6. Are you satisfied with the quality? Do you recognize spoiled fish easily? 
7. Do you find the prices of fish reasonable, compared with meat or chicken? 
8. Can you always find sufficient quantity and quality of fish on the market? 
9. Would you like to eat more fish? Which species? 
10. Would you buy species which you do not know, but which are cheap? 
11. Do you prefer to buy fresh fish to frozen, salted or smoked? 
12. Do you think that eating fish is healthy? 
13. Do you prefer to eat fish to meat or chicken? 
14. Do you eat fish the same day that you buy it? If not, how do you preserve 
it? 
15. Do you think that people are used to eat fish regularly or only sporadi-
cally? 
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